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IDENTIFICATION OF ELIPSOCUS SPECIES OF WESTERN NORTH
AMERICA WITH DESCRIPTIONS OF TWO NEW SPECIES
(PSOCOPTERA: ELIPSOCIDAE)!

EpwaARrRD L. MOCKFORD?
Illinois State University, Normal 61761

This paper presents a taxonomic treatment of the species of Elipsocus
found from the eastern slopes and outlier hills of the Rocky Mountains west
to the Pacific Coast in the United States and in the Canadian province of
British Columbia.

The literature reveals only a single named species of Elipsocus in this
region, E. occidentalis Banks. The present study recognizes six species.
Four are known European species, three of which are recorded for the first
time from North America (E. hyalinus (Stephens), E. pallidus Jentsch, and
E. westwoodi McLachlan). The fourth European species, E. mclachlani
Kimmins is identical with E. occidentalis, and its name falls into the syn-
onymy of the latter. The other two species are new to science and are named
here and described.

Banks’ catalogue (1907b) lists six species of Elipsocus for the United
States and Canada. Of these, all but two have subsequently been removed—
by synonymy, correction of erroneous placement, and restriction of the
genus. The remaining two are E. occidentalis, here treated, and E. pumilis
(Hagen), an eastern species not currently recognizable by modern criteria.

The genus Elipsocus was set up by Hagen (1866) in one of the earliest
attempts at higher classification of psocids following their recognition as a
natural group. Since its first use, Elipsocus has undergone several restric-
tions. The usage followed here is that now generally accepted (Badonnel
1943, Roesler 1944), differing only in that female microptery is noted here
for the first time in this genus.

Species determination in Elipsocus is a difficult task. Reliable characters
are few, and the extent of variation of each remains poorly understood.
Identification at present relies heavily on minor differences in female exter-
nal genitalia (male external genitalia apparently offer no useful characters)
coupled with color pattern differences in head, forewing, and abdomen. The
color pattern characters vary with state of color development at the time of
preservation and state of preservation. They are never as obvious in males
as in females. Lacinial tip figures generally are included with descriptions,

but the actual differences between species in these structures appear to be
few.
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Several new characters were discovered during this study. The color pat-
tern of the epiproct appears to be diagnostic for females of most species
although it shows no differences in males. A row of small setae occurs on
the anterior margin of the forewing very near the wing base and is contin-
uous onto the humeral lobe. The number of setae in the row (on the wing
proper, excluding those on humeral lobe) appears to be relatively constant,
subject to sexual dimorphism, within each species and to differ between
species. In no case are my data sufficient to allow statistical analysis, but
the numbers (BR of Table 1) are recorded for all individuals observed. The
ratio of length of pterostigma (measured from base of stigmasac to distal
end of pterostigma on wing margin) to forewing length (measured along
longest axis of forewing) appears to be a useful character for some species.

Materials and Methods

The present study is based on examination of 264 adult specimens from
the geographic region indicated above. Morphological observations were
made on slide preparations in Hoyer’s medium under a compound micro-
scope. Color observations were made on whole specimens in alcohol with
direct light under a dissecting microscope. Measurements were made with
a filar micrometer. The micrometer unit was 0.987 . All characters noted
above in the discussion of species determination are recorded for all species.
All data in the diagnoses of European species are taken from the North
American specimens on hand. Abdominal color patterns of the European
species were amply illustrated by Jentsch (1938) and Giinther (1974). No
differences were noted in abdominal color pattern between European and
North American representatives of these species, and these patterns are not
re-illustrated here.

The following abbreviations are used in the measurements (Table 1): FW =
forewing; HW = hindwing; F = hind femur; T = hind tibia; t,, t,, t; =
first, second, and third hind tarsomere; cten = ctenidia (comb-based setae)
on first hind tarsomere; f,, f,, f; = first, second, and third flagellomeres;
IO/D = least distance between compound eyes divided by greatest antero-
posterior eye diameter in dorsal view; PO = transverse diameter of eye
divided by greatest antero-posterior diameter of eye in dorsal view; FW/P =
forewing length divided by length of pterostigma; BR = row of small setae
on anterior margin of forewing at base; M = macropterous; m = microp-
terous.

Elipsocus hyalinus (Stephens)

Psocus hyalinus Stephens 1836:123. Complete synonymy in Giinther
1974:170.



Table 1.

Measurements (w), counts, and ratios for Elipsocus species of western United States and British Columbia. Abbreviations are
explained in text.

Species

+ sex FW HW F T t, t, ty cten f, f, f; 10/D PO BR FW/P
guentheri 3 3855 2861 587 1177 369 69 102 19 514 410 339 1.57 0.70 0 3.17
guentheri 3 3493 2651 602 1141 348 56 107 20 480 378 324 1.79 0.75 1 3.38
guentheri 3 3940 2944 671 1247 427 89 123 20 595 456 398 1.63 0.78 0 3.33
guentheri @ M 3831 2843 655 1240 341 84 126 13 503 396 300 2.30 0.60 0 3.26
guentheri @ m 277 207 521 809 225 63 99 — 245 204 173 2.86 0.54 — —
guentheri ? m 293 203 533 860 242 56 105 — 269 244 200 2.79 0.69 — —
obscurus 3 4348 3287 675 1407 368 73 113 19 593 473 399 1.76 0.78 1 3.21
obscurus 3 4508 3392 676 1421 395 70 120 17 593 458 400 1.01 0.94 3 3.05
obscurus ? 3849 2935 646 1301 319 76 114 17 563 437 360 2.21 0.65 1 3.42
obscurus 9 3346 2562 582 1137 287 70 112 17 508 355 314 2.34 0.59 1 3.39
hyalinus @ 3400 2337 513 1023 296 62 115 18 422 293 216 1.98 0.70 5 3.83
hyalinus ? 3069 2289 501 1039 292 60 114 17 426 319 246 2.00 0.59 5 3.40
occidentalis 3 2768 2103 534 974 320 61 106 16 444 317 247 1.34 0.75 S 3.64
occidentalis ? 2645 2002 505 882 264 59 110 15 325 231 183 2.45 0.59 4 3.56
pallidus 3 3421 2600 598 1221 381 68 112 21 580 413 341 0.95 0.86 9 3.27
pallidus ? 3253 2472 574 1137 318 66 112 19 528 343 283 2.25 0.74 8 3.39
westwoodi 3 3280 2487 602 1166 353 63 125 16 565 428 359 — - 3 3.47
westwoodi 3 3080 2305 514 1032 314 63 107 17 475 363 304 0.99 0.78 4 3.50
westwoodi ? 3161 2421 557 1047 279 69 114 13 452 338 276 2.32 0.67 S 3.80

¥ JHEWNN ‘9 ANNTOA

(344
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Figs. 1-5. Elipsocus hyalinus (Stephens) ¢. Fig. 1. Forewing. Scale = 1.0 mm. Fig. 2.
Head, dorsal view. Scale = 0.5 mm. Fig. 3. Ovipositor valvulae. Scale = 0.1 mm. Fig. 4.
Subgenital plate. Scale = 0.1 mm. Fig. 5. Epiproct. Scale of Fig. 3.

Diagnosis.—Only females known throughout most of range. Without wing
polymorphism. Head (Fig. 2) dark brown except for two paler spots on each
side between ocelli and antennal base. Forewing (Fig. 1): pterostigma darkly
pigmented; forewing otherwise marked with a spot before R-M junction and
a small spot at nodulus. Abdomen with terga 4-6 dark brown, contrasting
with paler terga before and after. Subgenital plate (Fig. 4) with transverse
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band of setae not as wide as distance between lateral edges of distal lobes.
Ovipositor valvulae (Fig. 3): second valvula with a small process on median
edge of pigmented area. Epiproct (Fig. 5) deeply pigmented on each side at
base, more lightly pigmented throughout rest of basal half, unpigmented
over most of distal half. Measurements, counts, and ratios in Table 1.

Records.—British Columbia: Vancouver Co.: Vancouver, 15 August
1950, 2 ?, H. H. and J. A. Ross; 10-26 July 1962, in light trap, 58 ¢, G. G.
E. Scudder; 16 July 1963, beating conifers, 1 ¢, R. C. Rounds; Nanaimo
Co.: Vancouver Island: Langford, 5 September 1963, light trap, 1 ¢. Cali-
fornia: Marin Co.: Mill Valley, early June 1950, caught in cheesecloth trap,
1 ¢, H. B. Leech. Oregon: Coos Co.: Eel Creek State Park, 1 August 1969,
beating lodgepole pine (Pinus contorta Loudon) in dunes scrub, 2 @, E. L.
Mockford.

Elipsocus occidentalis Banks

Elipsocus occidentalis Banks 1907a:166.
Elipsocus mclachlani Kimmins 1941:528, NEW SYNONYMY. See also syn-
onymy of E. mclachlani in Kimmins (1941).

Diagnosis.—Known from both sexes. Without wing polymorphism. Head
marked as in E. westwoodi (Fig. 20 and diagnosis of that species). Forewing
(Figs. 6, 7): pterostigma pale in basal half, remainder dark; forewing oth-
erwise marked with brown border of first segment of Rs, first segment of
M, first segment of Cu, from its base to slightly beyond half its length, Cu,,
except at its base and tip, a brown spot before nodulus, and another in cell
IA near its base. Abdomen with terga yellowish white except some females
with a narrow transverse spot of brown on each of terga 6-8. Subgenital
plate (Fig. 9) with transverse band of setae relatively narrow, not as wide
as distance between lateral edges of distal lobes; transverse band flanked
by two large setae somewhat anterior to the band. Ovipositor valvulae (Fig.
8): second valvula with a minute, pointed process on median edge of pig-
mented area. Epiproct (Fig. 10) with a deeply pigmented area on each side
of midline at base, an irregular unpigmented area to each side of heavy
pigmentation of base, remainder lightly pigmented. Measurements, counts,
and ratios in Table 1.

Records.—British Columbia: Nanaimo Co.: Vancouver Island: Victoria,
3 3 (paratypes), 1 ¢ (lectotype, #11466, Museum of Comparative Zoology),
Dr. Bergroth; Vancouver Co.: Vancouver: Surrey, 10 July 1946, 1 &, 2
?, H. H. Ross; Vancouver: Brockton Point, 15 July 1946, 1 3,8 ¢, H. H.
Ross. Oregon: Lane Co.: Armitage State Park, 28 June 1963, beating west-
ern red cedar (Thuja plicata Donn), Douglas fir (Pseudotsuga taxifolia Brit-
ton), and broad-leaved trees, 2 &, 18 ¢, E. L. Mockford and F. Hill. Wash-
ington: Pierce Co.: 14 km east of Olympia on U.S. Highway 99, 28 June
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Figs. 6-10. Elipsocus occidentalis (Banks). Fig. 6. 3, forewing. Scale = 1.0 mm. Fig. 7.
Q, forewing. Scale of Fig. 6. Fig. 8. @, ovipositor valvulae. Scale = 0.1 mm. Fig. 9. ¢,
subgenital plate. Scale = 0.1 mm. Fig. 10. @, epiproct. Scale of Fig. 8.

1963, on maple trunks (Acer sp.) and beating maples and alders (Alnus sp.),
15 3,10 2, 1 nymph, E. L. Mockford and F. Hill.

Note.—Although the name E. occidentalis has not been used except in
catalogues since it was first coined, it cannot be suppressed according to
the present International Rules in favor of the name E. mclachlani, as the
latter name has not been in use long enough (anonymous 1974).

Elipsocus pallidus Jentsch
Elipsocus pallidus Jentsch 1938:27.

Diagnosis.—Known from both sexes. Without wing polymorphism. Head
(Fig. 13) creamy yellow with band of brown spotting along median ecdysial
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Figs. 11=17. Elipsocus pallidus Jentsch. Fig. 11. &, forewing. Scale = 1.0 mm. Fig. 12.
Q, forewing. Scale of Fig. 11. Fig. 13. Head, dorsal view. Scale = 0.5 mm. Fig. 14. 2, lacinial
tip. Scale = 0.05 mm. Fig. 15. @, ovipositor valvulae. Scale = 0.1 mm. Fig. 16. ¢, subgenital
plate. Scale = 0.1 mm. Fig. 17. @, epiproct. Scale of Fig. 15.
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line and bordering each compound eye medially; brown spot on frons before
median ocellus; broad brown chevrons on postclypeus. Lacinial tip (Fig.
14) with one or more minute denticles. Forewing (Figs. 11, 12): pterostigma
slightly pigmented distally or along its posterior margin; forewing otherwise
washed over its entire surface with yellowish brown (more pronounced in
female than in male) and with discernibly deeper clouding along M-Cu in its
distal third, first segment of Rs, first segment of M, and Cu, in its basal half;
a small brown spot before nodulus. Abdominal terga uniformly medium
reddish brown dorsally, becoming creamy yellow on sides in all segments
but last 3—4. Subgenital plate (Fig. 16) with broad transverse band of setae,
exceeding in width the distance between lateral edges of distal lobes. Ovi-
positor valvulae (Fig. 15): second valvula with a rounded process on median
margin. Epiproct (Fig. 17) lightly pigmented except unpigmented on sides
in basal two-thirds and over entire distal third. Measurements, counts, and
ratios in Table 1.

Records.—British Columbia: Vancouver Co.: Vancouver, 17 July 1963,
beating pines (Pinus sp.), 1 ?, R. C. Rounds; 6 August 1963, on Scotch
broom (Cytisus scoparius [Linnaeus] Link), 2 3, G. G. E. Scudder; 9 Au-
gust 1963, on Scotch broom, 1 &, R. C. Rounds; 12 August 1963, beating
Douglas fir, 1 ¢, R. C. Rounds; Vancouver: Brockton Point, 15 July 1946,
1 ¢, H. H. Ross.

Elipsocus westwoodi McLachlan

Elipsocus westwoodi McLachlan 1867:274. Complete synonymy in Smithers
(1967:80) except E. moebiusi Tetens regarded as distinct species by Giin-
ther (1974).

Diagnosis.—Known from both sexes. Without wing polymorphism. Head
(Fig. 20) creamy yellow marked with medium brown: a band along median
ecdysial line, a spot in front of median ocellus becoming darker along clypeal
border, a field of coalescing spots bordering each compound eye medially,
a band from compound eye through antennal base to clypeus on each side,
narrow chevron marks on clypeus. Forewing (Figs. 18, 19): pterostigma
lightly pigmented basally, moderately pigmented in distal one-half to two-
thirds. Male forewing not otherwise marked except for a faint pigment spot
before nodulus and faint pigmentation in some basal cells and along veins
R and R,. Well-colored females with a large cloudy brown spot covering
distal half of cell R, middle third of cell Cu,,, distal fourth of cell Cu,, and
extending into cells R, and M;; another spot of same color broadly bordering
vein Cu,, except at its base. Abdominal terga dark purplish brown dorsally
on terga 3-6, creamy yellow on sides; terga 1-2, 7-8 creamy yellow except
for purplish brown band of varying width along dorsal midline; clunium
(fused terga 9-10) reddish brown. Subgenital plate (Fig. 22) with transverse
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18

Figs. 18-22. Elipsocus westwoodi McLachlan. Fig. 18. &, forewing. Scale = 1.0 mm. Fig.
19. @, forewing. Scale of Fig. 18. Fig. 20. ¢, head, dorsal view. Scale = 0.5 mm. Fig. 21.
Q, ovipositor valvulae. Scale = 0.1 mm. Fig. 22. @, subgenital plate. Scale = 0.1 mm.

band of setae about equal in width to distance between lateral margins of
distal lobes; the band subtended by three long setae in addition to smaller
ones. Ovipositor valvulae (Fig. 21): second valvula with a small spinulose
process on edge of pigmented area. Epiproct with two broad pigmented
bands extending from base to distal two-thirds, there ending on margin;
leaving unpigmented the distal third, a broad median band, and a narrow
band on each lateral margin (as in Fig. 35 of E. obscurus n. sp.). Measure-
ments, counts, and ratios in Table 1.

Records.—British Columbia: Vancouver Co.: Vancouver, 1 July 1963,
beating cedars, 1 &, 1 ?, beating maples, 3 &, 3 ?, R. C. Rounds; 17 July
1963, beating pines, 1 3, 2 ?, R. C. Rounds; 9 August 1963, on Scotch
broom, 1 &, R. C. Rounds.
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Elipsocus guentheri, new species

Diagnosis.—Known from both sexes. Wing polymorphism well devel-
oped. Most populations with macropterous males (Fig. 23 of forewing) and
micropterous females (Figs. 25, 26 of thorax and wings), but macropterous
females also known. Forewings (Figs. 23, 24) totally without pigment spots
or bands outside of slight pigmentation of pterostigma in macropterous in-
dividuals of both sexes. Measurements, counts, and ratios in Table 1.

Male.—Morphology.—Median cranial ecdysial line well developed,
reaching ocellar interval; frontal ecdysial lines faint. Ocellar interval prom-
inent, the pigmented cups of ocelli meeting in middle. Lacinial tip as in
female (Fig. 27). Antennae about length of body, about two-thirds length of
forewing. Forewing (Fig. 23) with pterostigma long and shallow; stem of Rs
fork only slightly curved anteriorly beyond its origin; position of origin of
Rs fork variable in relation to origin of Mj; cubital loop long and low,
approximately one and one-third times longer than high. Male external gen-
italic structures typical for the genus (phallosome as in Fig. 36 of E. obscu-
rus n. sp. 3&).

Color (in alcohol).—Compound eyes and ocellar interval black. Head
medium reddish brown with paler (yellow) spot mediad of each antennal
base on frons bordering clypeus. Antennae and legs medium reddish brown;
thorax of same color but paler (creamy yellow) on poorly sclerotized areas.
Forewings as described in diagnosis (above); hindwings unmarked. Abdo-
men creamy yellow with broad transverse bands of dark reddish brown
subcuticular pigment interrupted on dorsal midline on terga 2—7, continuous
on terga 8-10.

Macropterous female.—Morphology.—Head ecdysial lines as described
for male; ocellar interval less prominent, the pigment cups not quite meeting
in middle. Lacinial tip as in micropterous morph (Fig. 27). Antennal length
relative to forewing and body as described for male. Forewing features as
described for male except origin of Rs fork slightly distal to origin of M,.
Terminal abdominal structures as in micropterous morph.

Color (in alcohol).—As described for male, but well colored individuals
with head with a pale reddish yellow band from ocellar interval diagonally
through each parietal area, nearly reaching posterior margin of vertex (Fig.
28). Some individuals with head uniformly pale reddish yellow. Well colored
specimens with transverse bands of reddish brown subcuticular pigment on
abdominal sterna 3-6, the bands faint along ventral midline, more intense
laterally.

Micropterous female.—Morphology.—Aspects related to microptery.—
Of normal facies for a micropterous psocid. Compound eyes relatively small
(see 10/D figures, Table 1). Ocelli represented by dark pigment spots on
some specimens, pigment spots each with a minute cornea on others. An-
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tennae one-half to two-thirds length of body. Thoracic terga virtually flat,
without indication of notal lobes. Forewinglet usually about as long as length
of meso- and metathorax together, in a few specimens exceeding this length
by about length of first abdominal segment. Hindwinglet somewhat shorter
than forewinglet (Figs. 25, 26).

Aspects not related to microptery.—Lacinial tip (Fig. 27) with lateral cusp
high and bilobed, a small denticle between lateral and median cusps; median
cusp lower, with slight indication of marginal lobing. Subgenital plate (Fig.
30) with transverse band of setae slightly less wide than space between
lateral edges of distal lobes; the band subtended by two long setae. Ovi-
positor valvulae (Fig. 29): second valvula lacking process; pigmented area
of second valvula with deep cleft in middle; third valvula decidedly nar-
rowed before apex. Epiproct (Fig. 34) with pigmentation in two wide bands,
each slightly more than one-third width of epiproct at its base, extending
from base about two-thirds length of epiproct and leaving the margin un-
pigmented except at and near base.

Color (in alcohol).—In general similar to male and macropterous female,
differing in following particulars: Head with broad creamy yellow areas
(with slight reddish tinge) producing pattern approximately same as that of
E. pallidus (Fig. 13). Abdomen medium reddish brown dorsally on segments
2-7 except for narrow creamy yellow intersegmental lines; ventrally paler
reddish brown, the color absent along ventral midline. Terga 8-10 dark
reddish brown.

Holotype.—Micropterous female, allotype male, 13 male and 8 microp-
terous female paratypes and 6 nymphs, Wyoming: Teton Co.: U.S. Highway
89, 8.1 km south of Yellowstone National Park southern boundary, el. 2103
m, 8 August 1969, beating lodgepole pine, E. L. Mockford. The types are
in my collection. A pair of paratypes will be deposited in the Florida State
Collection of Arthropods, Gainesville.

Records.—British Columbia: Cariboo Co.: east end of Tacheeda Lake,
27 July 1963, beating spruces (Picea sp.), 5 &, 3 macropterous ?, 3 mi-
cropterous ?, 28 nymphs, R. C. Rounds; west end of Tacheeda Lake, 27
July 1963, beating spruces, 4 3, R. C. Rounds; Prince Rupert Co.: 13.8 km
west of Endako, Highway 16, 31 July 1963, on spruce, 1 3, 4 macropterous

<«

Figs. 23-30. Elipsocus guentheri n. sp. Fig. 23. &, forewing. Scale = 1.0 mm. Fig. 24.
Macropterous ?, forewing. Scale of Fig. 23. Fig. 25. Micropterous ¢, pterothorax, dorsal
view. Scale = 0.5 mm. Fig. 26. Micropterous @ (shorter-winged form), pterothorax, dorsal
view. Scale of Fig. 25. Fig. 27. ?, lacinial tip. Scale = 0.05 mm. Fig. 28. Macropterous ¢,
head, dorsal view. Scale of Fig. 25. Fig. 29. ?, ovipositor valvulae. Scale = 0.1 mm. Fig. 30.
Q, subgenital plate. Scale = 0.1 mm.
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Figs. 31-36. Elipsocus guentheri n. sp. and E. obscurus n. sp. Fig. 31. E. guentheri,
macropterous ¢, abdomen, dorsal view. Scale = 0.5 mm. Fig. 32. E. obscurus %, abdomen,
dorsal view. Scale of Fig. 31. Fig. 33. E. obscurus ?, head, dorsal view. Scale = 0.15 mm.
Fig. 34. E. guentheri 2, epiproct. Scale = 0.1 mm. Fig. 35. E. obscurus <, epiproct. Scale =
0.1 mm. Fig. 36. E. obscurus 3, phallosome. Scale = 0.1 mm.

2, R. C. Rounds; 8.1 km north of Owen Lake, 31 July 1963, beating spruce,
2 3, R. C. Rounds. Arizona: Cococino Co.: Grand Canyon National Park:
north rim near Kaibab Lodge, el. 2134 m, August 1956, beating dead pine
branches, 4 micropterous ¢, R. B. Root. Colorado: Gunnison Co.: Highway
135, 24.1 km north of Almont, 22 July 1969, beating Engelmann spruce
(Picea engelmannii: [Parry] Engelmann), 1 nymph, E. L. Mockford. Mon-
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Figs. 37-41. Elipsocus obscurus n. sp. Fig. 37. &, forewing. Scale of Fig. 38. Fig. 38.
@, forewing. Scale = 1.0 mm. Fig. 39. 9, lacinial tip. Scale = 0.05 mm. Fig. 40. ¢, ovipositor
valvulae. Scale = 0.1 mm. Fig. 41. @, subgenital plate. Scale = 0.1 mm.

tana: Flathead Co.: Glacier National Park: Virginia Falls, 20 August 1966,
beating dead, lichen covered branches of fir (Abies sp.), 4 &, 3 micropterous
?, 1 nymph. E. L. Mockford. North Dakota: Burke Co., 11 September
1962, beating dead aspen (Populus sp.), 2 micropterous ¢, R. L. Post and
R. D. Gordon; Montraill Co., 11 September 1963, beating dead aspen
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branches, 1 micropterous ¢, R. L. Post and R. D. Gordon. Wyoming: Fre-
mont Co.: Wind River Ranch, 27.4 km west of Dubois, Highway 26, 4
August 1966, beating pine and spruce, 4 3, 3 micropterous ¢, 4 nymphs,
E. L. Mockford; Tetons Co.: Grand Teton National Park, Highway 36, 22.5
km north of Jackson, 5 August 1966, beating Douglas firs, 2 &, E. L. Mock-
ford; Yellowstone National Park, 6 August 1947, 1 micropterous ¢, H. H.
and J. A. Ross.

Note.—The only known macropterous females are from the northern end
of the known range of the species, in central British Columbia. This is
apparently the only known case of microptery in Elipsocus.

This species is named for Dr. Kurt K. Giinther of the Museum fiir Na-
turkunde, Berlin, D.D.R., whose excellent work on Psocoptera in the series
“‘Die Tierwelt Deutschlands’ (Giinther 1974) ably brought together the in-

formation on European Elipsocus and all other central European psocid
genera.

Elipsocus obscurus, new species

Diagnosis.—Known from both sexes. Without wing polymorphism. Fore-
wings (Figs. 37, 38) with markings variable: male with pterostigma pale
brown to deep brown, cell IA colorless to pale brown, wing otherwise un-
marked; female with pterostigma medium brown to dark brown; veins in
basal half of wing, except Cu,, brown bordered, likewise Cu,,. Measure-
ments, ratios, and counts in Table 1.

Male.—Morphology.—Median cranial ecdysial line distinct to ocellar in-
terval; frontal ecdysial lines absent or extremely faint. Ocellar interval
prominent. Antenna slightly longer than body, about two-thirds length of
forewing. Forewing (Fig. 37) as described for E. guentheri (above). Male
external genitalic structures typical for the genus (Fig. 36 of phallosome).

Color (in alcohol).—Compound eyes black. Head dark chestnut brown
with a yellowish brown spot medial to each antennal base on frons bordering
clypeus. Antennae deep chestnut brown; legs medium brown. Thorax deep
chestnut brown on heavily sclerotized areas, pale reddish brown to white
on membranous areas and in a spot in middle of mesonotum and metanotum.
Forewings as described in diagnosis (above). Hindwings colorless. Abdo-
men ringed with broad bands of reddish brown subcuticular pigment on
preclunial segments, the bands broadly interrupted on ventral midline;
creamy yellow where banding absent; clunium and hypandrium medium
chestnut brown.

Female.—Morphology.—Median and frontal ecdysial lines distinct. Ocel-
lar interval smaller, less prominent than in male. Antenna about three-
fourths length of body, two-thirds length of forewing. Lacinial tip (Fig. 39)
with relatively high, slightly bilobed lateral cusp, lower median cusp, and
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rounded denticle between but closer to lateral cusp. Forewing (Fig. 38) with
pterostigma relatively shorter than in male, cell Cu,, slightly shorter, about
as long as high. Subgenital plate (Fig. 41) with transverse band of setae
slightly less wide than space between lateral edges of distal lobes; the band
subtended by two long setae. Ovipositor valvulae (Fig. 40): second valvula
lacking process; pigmented area of this valvula with moderate cleft in mid-
dle; third valvula with apex slightly narrowed. Epiproct (Fig. 35) with pig-
mentation in two wide bands, each slightly more than a third width of epi-
proct at its base, extending parallel most of length of epiproct from base
nearly to tip, ending on margin near tip but leaving lateral margins unpig-
mented from base to near tip.

Color (in alcohol).—Generally as in male, differing in following features.
Head (Fig. 33) with distinct pattern of dark and pale areas, the pale areas
white or creamy yellow, the white restricted to a spot mesad of each an-
tennal base on frons bordering clypeus; dark areas of head medium to dark
chestnut brown, distributed as a band along median ecdysial line almost to
ocellar interval, a spot including ocellar interval and extending forward to
clypeus, a field of spots bordering each compound eye medially, a narrow
ring around each antennal base connected to eye by a narrow band, clypeus
except for narrow pale lines separating the darker areas into chevrons; fron-
tal ecdysial lines bordered with reddish brown. Forewings as described in
diagnosis. Hindwings unmarked.

Holotype female, allotype male, 10 male and 8 female paratypes and 10
nymphs, California: Riverside Co.: 9 km south of Sage on Highway 3, 14
March 1979, beating sumac (Rhus sp.), jojoba (Simmondsia chinensis Link),
and other chaparral shrubs, E. L. Mockford and J. D. Pinto. The types are
in my collection. A pair of paratypes will be deposited in the Florida State
Collection of Arthropods, Gainesville.

Additional paratypes.—Type locality, 18 March-21 April 1976, beating
jojoba, 6 3, 12 @, collector not indicated; 8 April 1978, beating jojoba, 1
3, collector not indicated. These paratypes will be deposited in the collec-
tion of the Entomology Department, University of California, Riverside.

Other records.—California: Mendocino Co.: Hopland, 7 April 1970, swept
from grass, 1 ?, A. G. Forbes; Riverside Co.: Dripping Springs Camp
Ground, Cleveland National Forest, 14 March 1979, beating sage brush
(Artemisia sp.), live oak, (Quercus agrifolia Neé) and sumac, 1 3,2 @, 2
nymphs, E. L. Mockford; H. James Reserve near Lake Fulmor, el. ca. 1622
m, 26 May 1973, 1 &, J. D. Pinto; Manifee Valley, west end, el. 549 m, 10
March 1979, beating sage (Salvia sp.), 1 &, 1 nymph, E. L. Mockford and
J. D. Pinto; type locality, 29 March 1977, beating jojoba, 1 3 (teneral),
collector not indicated; San Bernardino Co.: Camp Angelus, el. 1829 m, 3
May 1958, 2 &, 1 2, G. H. Nelson.
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Discussion

The four European species recorded here are presumably introduced.
This is suggested by their coastal distribution, two of them (E. pallidus and
E. westwoodi) being known only from the city of Vancouver, British Co-
lumbia. The two new species appear to be native for the following reasons:
they occur more inland, they occur on native vegetation, and they appear
to share more character states than either one does with any European
species. E. guentheri occurs throughout the Rocky Mountains in coniferous
woodlands. E. obscurus occurs on chaparral vegetation in the foothills of
the ranges paralleling the coast in southern California. The shared character
states of these two species include the following: abdominal color pattern,
female epiproctal color pattern, lack of a process of the median margin of
the second valvula, and relatively large size in macropterous individuals.
These shared character states suggest that the two species arose from a
North American radiation of Elipsocus.

Key to Species of Elipsocus of Western North America

1. Males. Subgenital plate (hypandrium) evenly rounded posteriorly,
subtending a closed phallic frame or phallosome (Fig. 36). All
individuals macropterous ...............cvutiiiiiineiiaan... 2

Females. Subgenital plate with posterior margin in two lobes, each
bearing several short, stout setae distally. Ovipositor valvulae
conspicuous to sides of subgenital plate. Some individuals mi-

CTOPLETOUS . oottt ettt et ettt et et e et 6
2. Forewings very long, generally 3500-4500 w. BR poorly devel-
oped, with 0-3setae .............ciiiiniiiniininnnnnnnn... 3
Forewings shorter, generally <3450 w. BR moderately to well de-
veloped, with 3-9setae ............ ..., 4

3. Head and well sclerotized regions of thorax medium reddish

brown. Forewings <4000 n. Rocky Mountain species ........
.......................................... E. guentheri n. sp.

Head and well sclerotized regions of thorax dark chestnut brown.
Forewing >4000 w. California species ........ E. obscurus n. sp.

4. Forewing relatively long, around 3400 w; pterostigma relatively

very long, FW/P = approx. 3.27-3.37. BR well developed, with
6-9setae .......... i E. pallidus Jentsch

Forewings shorter, <3300 w; pterostigma relatively shorter, FW/
P=347-3.64. BRwith3-Ssetae ..................c.o..... 5

5. Abdomen dorsally before clunium pale yellowish white. Forewings
generally <3000 & ..o E. occidentalis Banks

Abdomen at least slightly dark pigmented on terga 3—6. Forewings
generally >3100 o .........cooiiiin... E. westwoodi McLachian
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NEW CALIFORNIA HYPERASPIS (COLEOPTERA: COCCINELLIDAE)

WILLARD H. NUTTING
5616 Estates Drive, Oakland, California 94618

This paper is based on a portion of a doctoral dissertation prepared by
Ali A. El-Ali, while a student at the University of California, entitled ‘A
Biosystematic Study of Hyperaspini of California with Emphasis on the
Immature Stages.”” The dissertation was written under the direction of Dr.
Kenneth S. Hagen of the Department of Biological Control, University of
California, Albany, California. Plans for publication of the results of this
thesis were terminated by El-Ali’s death in 1977, and Dr. Hagen has en-
couraged me to publish at least a portion of the data.

El-Ali dealt with a number of subjects in his study, including a key to the
California species of Hyperaspis, descriptions of a number of immatures,
a review of the classification system of the tribe Hyperaspini, a study of
certain biological attributes of species of Hyperaspis, suggested modifica-
tions in the groupings of United States Hyperaspis proposed by Dobzhansky
(1941) and Watson (1969), and designation of four new species and one new
subspecies of Hyperaspis found in California. The present paper deals with
the new species only, but it is expected that additional results of El-Ali’s
work will be published at a later time.

The author is deeply appreciative of Dr. Hagen’s encouragement and of
his assistance in the preparation of this paper.

In his thesis El-Ali designated four new species and one new subspecies
(which is not treated here). The names he proposed are retained, with the
exception of H. hageni. Dr. Hagen has requested that this species be named
for El-Ali, and I am privileged to do so. Type labels prepared by El-Ali
have not been removed from the specimens; however, labels designating
Holotypes and Allotypes have been stricken and new labels supplied.

As indicated, paratypes have been placed in the following collections:
CAS—~California Academy of Sciences; USNM—United States National
Museum; UCA—University of California—Albany; UCR—University of
California—Riverside; WHN—W. H. Nutting.

Hyperaspis longicoxitis, new species

Broadly oval, strongly convex, each elytron with five distinct separate
yellow spots (Figs. 1, 2). In males and females face yellow. In males labrum
and mesepimeron yellow; in females, brown. Pronotum in females with a
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Figs. 1-6. Hyperaspis longicoxitis, n. sp. Fig. 1, lateral view. Fig. 2, dorsal view. Fig. 3,
tegmen, ventral view. Fig. 4, tegmen, lateral view. Fig. 5, tip of sipho. Fig. 6. siphonal
capsule.

Figs. 7-12.—Hyperaspis elali, n. sp. Fig. 7, lateral view. Fig. 8, dorsal view. Fig. 9, tegmen,
ventral view. Fig. 10, tegmen, lateral view. Fig. 11, tip of sipho. Fig. 12. siphonal capsule.

Figs. 13—18.—Hyperaspis querquesi, n. sp. Fig. 13, lateral view. Fig. 14, dorsal view. Fig.
15, tegmen, ventral view. Fig. 16, tegmen, lateral view. Fig. 17, tip of sipho. Fig. 18. siphonal
capsule.

Figs. 19-24.—Hyperaspis mckenziei, n. sp. Fig. 19, lateral view. Fig. 20, dorsal view. Fig.
21, tegmen, ventral view. Fig. 22, tegmen, lateral view. Fig. 23, tip of sipho. Fig. 24. siphonal
capsule.
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pair of lateral vittae as wide as long. Antennae 11-segmented (6 funicle
segments). Male genitalia (Figs. 3, 4) with median lobe evenly rounded
apically, shorter than parameres; parameres spoon-shaped; tip of sipho (Fig.
5) enlarged, membranous, truncate apically; siphonal capsule (Fig. 6) with
outer arm longer than inner arm. Female genitalia with coxites elongated,
distinctly more than three times longer than wide, and with distinct styli
bearing two long setae on each. Length 2.9 mm, width 2.2 mm.

Holotype.—Male. Jacumba, San Diego County, California, June 1955. D.
C. Lloyd collector. (CAS). Allotype.—Female. Same data. (CAS).

Paratypes.—Total 14 (8 males and 6 females). Same data as holotype.
(CAS), (USNM), (UCR), (WHN).

This species is unique among the Hyperaspis found in America north of
Mexico in that the female coxites are narrow and elongated, not transverse
as in the other groups in Hyperaspis. Also, the elytral pattern differs from
that of any other species in our fauna. Species with similar characteristics
do occur in Central and South America. The color pattern in this group,
although usually consisting of five pairs of yellow spots on black elytra,
sometimes consists of black spots on yellow elytra. The modification in the
female coxite could be connected with certain biological attributes. For
example, H. notata Mulsant, which belongs in this group, is a red scale
feeder.

Hyperaspis elali, new species

Elongate oval (somewhat acuminate at apex), somewhat depressed, each
elytron with a longitudinally oval apical spot (suggesting a remnant of a
discal vitta), definitely closer to suture than to margin, and a midmarginal
spot two times as long as wide, located between Y% to 34 the length of the
lateral margin, a trace of a marginal vitta extending apically (Figs. 7, 8).
Lateral vittae on sides of pronotum slightly produced on anterior margin,
distinctly narrowed posterially. Antennae 10-segmented (5 funicle seg-
ments). Male genitalia (Figs. 9, 10) with median lobe broad throughout,
about as long as parameres, with subtruncate apex, convex side clearly
bisinuate, forming two angulations, one acute at apical fourth, the other
about at midmargin; tip of sipho (Fig. 11) with membranous part swollen in
a semicircular shape at outer side; siphonal capsule (Fig. 12) with inner arm
about as long as outer arm. Length 2.4-2.5 mm, width 1.6-1.7 mm.

Holotype.—Male. Yosemite National Park, Tuolumne County, Califor-
nia, February 5, 1955. R. Schuster collector. (CAS). Allotype.—Female.
Eagle Peak Meadows, Alt 7050 ft, Tuolumne County, California, June 2,
1931. E. O. Essig collector. (CAS).

Paratypes.—Total 4 (2 males and 2 females). Lyell Canyon, Tuolumne
County, California, August 8, 1935. Collector unknown. (CAS), (USNM),
(WHN).



VOLUME 56, NUMBER 4 263

This species has been found only in a limited area in or immediately
adjacent to Yosemite National Park. In addition to the specimens noted
above, H. elali has been collected on willow in the Hall Natural Area, a
few miles northwest of Tioga Pass (at the eastern border of the Park), at an
elevation in excess of 3050 meters (10,000 feet).

H. elali belongs in the Annexa Group as defined by Dobzhansky (1941).
In addition to differences in maculation, the male genitalia exhibit obvious
differences. H. annexa Leconte has the median lobe as long as or longer
than the parameres, evenly narrowing toward apex. H. quadrivittata Le-
conte has the median lobe clearly shorter than the parameres, angulated at
apical third of the sclerotized side. H. oregona Dobzhansky has the median
lobe longer than the parameres, sides more or less parallel, apex slightly
bent, angulation feeble.

H. elali has a superficial resemblance to H. querquesi, n. sp. (which,
however, belongs in the Postica Group) except that the apical spot of H.
elali looks like a remnant of a discal vitta, definitely closer to the suture
than to the margin. The apical spot of H. querquesi is transversely oval,
not a remnant of a discal vitta, and definitely closer to the margin than to
the suture.

Hyperaspis querquesi, new species

Elliptical, each elytron with a transversally oval apical spot and a narrow
midmarginal spot, apical spot twice as far from suture as from lateral margin
(Figs. 13, 14). Anterior margin of pronotum in males black. Antennae 10-
segmented (5 funicle segments). Male genitalia (Figs. 15, 16) with median
lobe somewhat shorter than parameres; apex slightly produced on one side,
sides parallel with slight angulation at about midmargin of convex side; tip
of sipho (Fig. 17) with membranous part not expanded, but open; siphonal
capsule (Fig. 18) with outer arm twice as wide as, but shorter than inner
arm. Length 2.6-2.9 mm, width 1.9-2.1 mm.

Holotype.—Male. Bird Observation Station, Marin County, California,
November 14, 1970, collected on Quercus agrifola. Ali A. El-Ali collector.
(Cas). Allotype.—Female. Same data. (CAS).

Paratypes.—Total 21 (10 males and 11 females). Same collecting data as
type, except reared on Phenacoccus solani at Albany, California. (CAS),
(USNM), (UCA), (WHN).

In addition to the specimens noted above, one female specimen from San
Antonio Valley, Santa Clara County, California, collected by W. F. Barr,
probably belongs here. It has not been designated as a paratype, however.

This species belongs in the Postica Group (which, however, should prob-
ably be redefined and broadened, rather than limited as in Dobzhansky
(1941)). The related species can be separated by the elytral markings as well
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as by comparison of the male genitalia. Both H. postica Leconte and H.
quadrioculata Motschulsky lack the strong angulation at convex side of the
median lobe. In H. oculaticauda Casey the median lobe is subtruncate and
relatively narrow at apex. In H. arizonica Dobzhansky the median lobe
narrows evenly apically, with the tip broadly pointed. In addition, differ-
ences will be observed in the form of the siphonal capsules of these species.

Hyperaspis mckenziei, new species

Broadly oval, moderately convex, each elytron with a discal spot, more
than two times as far from the margin as from the suture, rounded, and
apical spot, transversely oval, more than two times as far from the suture
as from the margin; spots not connected (Figs. 19, 20). Face with hair above
epistomal ridge. Antennae 11-segmented (6 funicle segments). Male genitalia
(Figs. 21, 22) with median lobe shorter than parameres, strongly angulated
at convex side; parameres spoon-shaped, not constricted at apical third; tip
of sipho (Fig. 23) slightly enlarged preapically, divergent apically with few
membranous folds; siphonal capsule (Fig. 24) with arms about equal in
length. Length 2.1-2.3 mm, width 1.7-1.8 mm.

Holotype.—Male. Palm Springs (near Palm Canyon), Riverside County,
California, December 31, 1934, collected on Encelia farinosa. H. L. Mc-
Kenzie collector. (CAS). Allotype.—Female. Same data. (CAS).

Paratypes.—Total 4 (1 male and 3 females). Same data as type. (CAS),
(USNM), (WHN).

This species was named for its collector by El-Ali, and I am pleased to
carry out his wishes.

This species differs from most other 4-spotted species in that the discal
spots are closer to the suture than are the apical ones. It bears a superficial
resemblance to H. rotunda Casey. However, H. rotunda is a larger insect
with relatively larger elytral spots; and the shape of the median lobe of the
male genitalia is different, with the tip subtruncate in H. mckenziei.

Literature Cited

Dobzhansky, Th. 1941. Beetles of the Genus Hyperaspis Inhabiting the United States. Smith-
sonian Misc. Coll., 101(6).

Watson, W. Y. 1969. Three new Species of Hyperaspis from Eastern North America (Co-
leoptera; Coccinellidae). Michigan Entomol., 1(10).



PAN-PACIFIC ENTOMOLOGIST
October 1980, Vol. 56, No. 4, pp. 265-267

A NEW SPECIES OF ECHINISCUS FROM CALIFORNIA
(TARDIGRADA: ECHINISCIDAE)

ROBERT O. SCHUSTER, ALBERT A. GRIGARICK AND
EL1zABETH C. TOFTNER!

Department of Entomology and 'Department of Genetics,
University of California, Davis 95616

The tardigrade species Echiniscus (E.) oihonnae Richters was reported
to occur in California (Schuster and Grigarick, 1965) based on specimens
incorrectly determined at that time. Comparisons of specimens from Cali-
fornia with recent acquisitions of E. oihonnae from European localities have
brought this error to our attention, and we propose the following name for
the species that we formerly considered to be E. oihonnae.

Echiniscus (Echiniscus) laterculus, new species
(Figs. 1-5)

Echiniscus (Echiniscus) oihonnae, Schuster and Grigarick (not Richters,
1904), 1965, Univ. of California Pub. in Zoology 76:53-54; Grigarick,
Schuster and Toftner, 1975, Mem. Ist. Ital. Idrobiol., 32 Suppl. 133-151;
Schuster, Grigarick and Toftner, ibid. 346, 362, 365.

Holotype.—Adult female. Length excluding legs IV 440 um. Dorsal plates
as shown by Fig. 2; sculpture of dorsal cuticle (Fig. 1) weak on anterior
halves of plate pairs C and D, anterior half of median II and posterior margin
of median III, absent between plates. Ventrally, two jugular plates distinctly
granulate (Fig. 3). Head with internal buccal cirrus 25 um long; external
buccal cirrus 40 um long; buccal papilla 10 um long located near external
cirrus. Lateral filament lengths (approx.) A 130 um, C 200 yum, D 180 wm,
E 130 um. Dorsomedian and dorsolateral spines 9 um or less. Dorsal surface
leg IV minutely sculptured; fringe of 6 or 7 teeth (Fig. 5). Leg I with spine;
leg IV with small papilla. Inner claws of legs I-IV with basally directed
spur; outer claws of legs I-III simple, leg IV with small distally directed
spur (Fig. 4). 4

Type series.—Holotype female. Riverton, El Dorado Co., California, II-
1-1974, E. C. Toftner, R. O. Schuster. Deposited with the Department of
Entomology, University of California, Davis, California. Paratypes, 150
specimens including larvae, juveniles and adults, all from the same locality
with slides labeled as: Nr. Riverton (some with P. G. & E. Falls or P. G.
& E. waterfall) El Dorado Co., IT1-7-1963 or 1965, R. O. Schuster; Riverton,
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Figs. 1-5. Echiniscus (E.) laterculus Schuster, Grigarick and Toftner, new species. Fig.
1. Detail of dorsal sculpture. Fig. 2. Dorsal aspect. Fig. 3. Ventral surface of head, jugular
plates stippled. Fig. 4. Inner and outer claws of leg IV. Fig. 5. Fringe of leg IV.

El Dorado Co., XI-5-1973, R. O. Schuster, E. C. Toftner; Riverton, El
Dorado Co., 1I-1-1974, E. C. Toftner, R. O. Schuster. These specimens
were removed from the mosses Hypnum subimpoens Lesq., Anocolia men-
ziesii (Turner) Paris, and Scleropodium touretii (Brid.) L. Koch.

Etymology.—Latin m. dim., little tiles, for the regular pattern of the dorsal
plates.

Discussion.—Information on the morphogenesis of this species (Grigar-
ick, Schuster and Toftner, 1975) has been published with the name E. oi-
honnae.

By use of the keys in Ramazzotti (1972) E. laterculus can be determined
as E. clavisetosus MihelCi¢ if the ventral plating is apparent or as E. oi-
honnae if the plating is not detected. A relationship to E. clavisetosus is
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indicated by the ventral plating and type of cuticular sculpture. The general
appearance of E. clavisetosus differs markedly by the presence of filaments
B and C? and by the absence of filament E. Ramazzotti’s key discriminates
E. oihonnae in two species groups depending on whether there are lateral
filaments in three or four positions additional to the scapular filament. All
of the specimens from Europe that we have examined possess filament B,
i.e., have lateral filaments in four positions. Filament B is consistently ab-
sent from E. laterculus. Another, perhaps more important, difference is in
the nature of the cuticular sculpture. The polygons apparent for E. oihonnae
are of uniform density whereas those of E. laterculus have a central pore
surrounded by many dark granules (Fig. 1).

Echiniscus oihonnae was questionably listed for the fauna of Canada
(Murray, 1910). The figure provided by Murray doesn’t agree with the de-
scription or other figures of E. oihonnae. Riggin (1962) included the species
in a key to Echiniscus for the United States without indicating a specific
locality or whether or not specimens were seen. The absence of E. oihonnae
from later surveys indicates that the species doesn’t occur in North Amer-
ica.
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ENVIRONMENTAL FACTORS INFLUENCING HATCHING OF
TIPULA SIMPLEX EGGS (DIPTERA: TIPULIDAE)

MARGARET J. HARTMAN
Department of Biology, California State University, Los Angeles 90032
AND

C. DENNIS HYNES

Biological Sciences Department, California Polytechnic
State University, San Luis Obispo 93407

The range crane fly, Tipula simplex, is a univoltine species found in the
unirrigated pastures in the Central Valley of California. The eggs undergo
a summer dormancy, and hatch in the late fall. The larvae feed on grass
roots or cow manure. In most years, density ranges from <1-300 larvae/m?,
with no measureable effect on forage production. In outbreak years, the
density reaches or exceeds 3000 larvae/m?. At this density, the larvae de-
nude the hills of all forage (Doane, 1908; Alexander, 1967; Hartman and
Hynes, 1977).

These periodic high densities could be the result of extremely high fecun-
dity of the spring females, differential hatching success of the eggs, and/or
differential mortality of the early instar larvae.

Preliminary investigations indicated that fall hatches would occur if eggs
were dried after they were oviposited, maintained at a long photoperiod in
the summer, placed in a short photoperiod in September, and then mois-
tened for two weeks, dried for one week, and then remoistened (Hartman
and Hynes, 1977). Here we report on the effect of photoperiod, summer
temperature, winter temperature, length of first drying, length of first mois-
tening, and length of second drying on the hatching success of Tipula sim-
plex.

Materials and Methods

Tipula simplex eggs were collected in the field in Tulare County, Califor-
nia. One hundred ml plastic cups were buried up to the lip, and were par-
tially filled with moist sand. Females would fall into the cups, and since
they are wingless, were trapped. Males would fly into the cups and copulate
with the females, then leave. The females would oviposit in the moist sand.

The sand was dried and sifted to separate out the eggs. Fifteen thousand,
two hundred eggs were counted into groups of 100 and stored dry in glass
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Table 1. Effect of photoperiod on percent hatch.

Month of Mean %
# of eggs moistening Photoperiod hatch
400 October 10L:14D 58.4 a
400 October 12L:12D 62.0 a
400 October 14L:10D 35.5b
400 October 16L:8D 0 ¢

Numbers followed by the same letter are not significantly different (P < .05) according to
Duncan’s Multiple Range Test.

petri dishes at 25°C at 16L.:8D photoperiod. When hatching was to be in-
duced, 100 eggs were transferred onto a piece of filter paper in a water-tight
container 9 cm in diameter. The filter paper was moistened with 1.6 ml of
distilled water and placed at 15°C at a 10L:14D photoperiod (light phase =
0.76 lux). After two weeks, the lids were removed for one day, allowing the
paper to dry. After one week, the paper was remoistened with 1.6 ml of
distilled water and the lid was replaced. Hatches were counted twice week-
ly. Four replicates were used for each test. All tests were performed in the
manner described except where specifically stated otherwise.

To determine the effect of photoperiod, the eggs were dried until October,
and when moistened, were placed at 10L:14D; 12L:12D; 14L:10D; 16L:8D,
dried, and remoistened.

To determine the effect of length of first drying, the eggs were first mois-
tened 1, 2, 3,4, 5,6,7,8,9, 10 or 11 months after oviposition.

To determine the effect of summer temperature, eggs were placed in one
of the following temperatures (degrees Celsius) in June and held there until
September: 25°; 35°; 45°; 35° day/20° night; 45° day/20° night; 55° day/35°
night. In only this experiment, the eggs were left in sand until September.

To determine the effect of fall temperature, eggs were held until Septem-
ber, then subjected to one of the following temperatures (° Celsius): 35°;
25°; 15°; 5°; 30° day/15° night; 25° day/15° night; 15° day/5° night.

To determine the effect of the length of the first moistening, eggs were
held until October, then moistened for 4, 7, 10, 14, 21 or 28 days, then dried
for 7 days, then remoistened.

To determine the effect of the length of the second drying, eggs were held
until October, then moistened for two weeks, then dried for 0, 3, 7, 10, 14,
21 or 28 days, then remoistened.

Results and Discussion

Photoperiod.—Results are shown in Table 1. A scotophase of 12 or 14
hours allows maximum hatching; under a scotophase of 8 hours eggs will
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Table 2. Effect of length of first drying on percent hatch.

Month of Mean %

# of eggs moistening Photoperiod hatch S.E.
400 April 10L:14D 0 ¢ 0
400 May 10L:14D 0 ¢ 0
400 June 10L:14D 0 ¢ 0
400 July 10L: 14D 0 ¢ 0
400 August 10L:14D 29.0 b 2.3
400 September 10L:14D 38.0b 3.0
400 October 10L:14D 58.4 a 2.0
400 November 10L:14D 60.0 a 1.9
400 December 10L:14D 30.0b 3.7
400 January 10L: 14D 29.0b 2.1
400 February 10L:14D 0 ¢ 0

Numbers followed by the same letter are not significantly different (P < .05) according to
Duncan’s Multiple Range Test.

not hatch. With a 10 hour scotophase the eggs have a significant hatch rate,
but this rate is reduced significantly from that observed under a longer
scotophase.

Length of first drying.—As can be seen in Table 2, August is the earliest
time at which the eggs hatched, even though the photoperiod is artificially
decreased as early as April. Hatching can be induced anytime from August
through January, but those which are exposed to water in October and
November have a significantly greater hatching rate than those exposed
either earlier or later.

Summer temperatures.—Results are shown in Table 3. Lower summer
temperatures give a significantly higher hatching rate, indicating that high
temperature is a definite stress on the eggs. Although the highest hatching
success occurs in the lowest temperature tested (25°C), we did not test lower

Table 3. Effect of summer temperature on percent hatch.

Summer Month of

# of eggs temperature moistening % Hatch S.E.
400 25° September 37.8% a 3.0
400 35°/20° September 25.3% b 4.2
400 35° September 12.2% ¢ 3.7
400 45° September 0 d 0
400 45°/20° September 0 d 0
400 55°/35° September 0 d 0

Numbers followed by the same letter are not significantly different (P < .05) according to
Duncan’s Multiple Range Test.
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Table 4. Effect of fall temperature on percent hatch.

Fall

# of eggs temperature Time % Hatch S.E.
400 15° September 39.0 a 6.1
400 15°/5° September 20.5b 3.8
400 25°/15° September 19.8 b 0.1
400 5° September 16.0 b 1.0
400 35° September 25¢ 0.3
400 25° September 0.8 ¢ 0.1
400 30°/15° September 0 ¢ 0

Numbers followed by the same letter are not significantly different (P < .05) according to
Duncan’s Multiple Range Test.

summer temperatures, because 25°C was already 15°C or more below the
temperatures occurring in the field during summer days.

Fall temperatures.—Results are shown in Table 4. A constant tempera-
ture of 15°C provides significantly higher hatch success than any other test
temperature. Constant temperatures higher than 15° are very poor at induc-
ing hatching. An intermediate level of hatches occurs when daytime tem-
perature is as high as 25° if nighttime temperature is 15°, or when nighttime
temperature is 5°.

Length of first moistening.—Length of first moistening from 4 to 28 days
has no significant effect on the hatching success. Per cent hatch ranges from
42.3 to 51.8 (not significant at P < 0.05 according to the Duncan Multiple
Range Test).

Length of second drought.—Results are shown in Table 5. A second
drying period of at least one week gives maximal hatch.

Outbreak versus nonoutbreak years.—If the hatching success is a major
factor in causing outbreaks, we should find that outbreak years differ from

Table 5. Effect of length of second drought on percent hatch.

Length of
# of eggs time (days) Time % Hatch S.E.
400 7 October 51.8a 5.3
400 14 October 50.8 a 4.6
400 21 October 42.9 ab 4.2
400 28 October 352b 6.7
400 10 October 346b 6.0
400 3 October 345b 2.8
400 0 October 6.4 c 1.5

Numbers followed by the same letter are not significantly different (P < .05) according to
Duncan’s Multiple Range Test.



272 PAN-PACIFIC ENTOMOLOGIST

nonoutbreak years by the following criteria: summer temperatures should
be cooler, fall temperatures should be closer to 15°C, and/or the first rainfall
should be closer to October and November. There should be a definite break
between the first set and second set of rains which will allow the fields to
dry out, although the amount of rain in the first set and the amount of time
between the first and second set should not be important.

Tulare County has had devastating crane fly outbreaks in the winters of
1960-1961, 1966—1967, and 1972-1973. We compared the weather for out-
break and nonoutbreak years, using data collected by the U.S. Weather
Bureau from 1960-1976 in Lindsey, Tulare County. Neither summer nor
winter temperatures are statistically different in outbreak and nonoutbreak
years, assuming that no significant difference between air temperatures in
any two years translates to no significant difference between soil tempera-
tures in those two years. Neither October nor November average temper-
atures in outbreak years are significantly different from nonoutbreak years.
In every year there is a definite break between first rainfall in September
(rarely October) and later rains in October or November which, on the
average, start in late October (Table 6).

Conclusions

Hatching can be induced in Tipula simplex eggs between August and
January, but hatching success is greatest in October and November.

The presence of a second drying period after an early fall rain is essential.
Higher hatching success occurs under cooler summer temperatures, and
under moderate (15°C) fall temperatures, rather than under very warm or
very cold temperatures.

However, in Tulare County the October and November temperatures and
the time of the second rainfall do not vary significantly between outbreak
and nonoutbreak years. We must conclude that some other factors, such as
larval survival or female fecundity, is responsible for the extremely high
densities which occur about once every six years.
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THE NEARCTIC TRICHOMYIINAE (DIPTERA, PSYCHODIDAE)

RUDIGER WAGNER

Limnologische FluB3station des M.P.I. fiir Limnologie, Schlitz
(Federal Republic of Germany)

While examining the type-specimens of the Nearctic species of the genus
Trichomyia Haliday it became evident that, in addition to 7. nuda (Dyar),
T. wirthi Quate and T. sequoiae Quate, there is an undescibed species,
which has been overlooked by Quate (1955). The drawings of his study
simplify the complicated construction of the genitalia and the features most
important for species-distinction were not taken into account. It is therefore
the purpose of this short paper to point out the decisive differences of the
genitalia of the species mentioned above and of the new species.

I want to thank Dr. Paul H. Arnaud Jr. (California Academy of Sciences,
CAS) and Dr. Christian Thompson (U.S. National Museum, Washington
D.C., USNM) for the loan of specimens.

Trichomyia nuda (Dyar)
(Figs. 1-2)

Material examined.—4 &, Fields Church, Va Holmes Run, 6-VI-1961, 15-
VI-1961, 1-VII-1961, 2-1X-1961 (all W. W. Wirth, light trap) 1 &, ‘‘Maruina’’
nuda Dyar Md 2246 (all in the USNM) 1 &, Buffalo N.Y. VI.15.09 Mc Van
Duzee; 1 3 Gowanda N.Y. VI.14.12 Mc Van Duzee; 1 ? East Aurora N.Y.
VI1.22.12 Mc Van Duzee (all specimens in CAS).

Description.—For a general description and the measurements refer to
Quate (1955, p. 117-119).

Genitalia.—Dististyle slightly curved and a little longer than basistyle.
9th sternite with 3 distal prolongations, the middle one shorter and rounded,
the lateral pair thinner, with their tips bent outward. The basal part of the
aedeagus consists of an apodeme and of 2 gonoducts, which fuse immedi-
ately before their entrance into the seminal pump at the distal end of the
apodeme. The distal part of the aedeagus consists of a thin plate and mor-
phologically below it there is the intromitting part of the penis. Morpholog-
ically above the plate the 2 inner dorsal apodemes of the basistyles, which
seem to support the aedeagus, join and form a small bridge. 9th tergite
normal with 2 hirsute cerci.
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Figs. 1-5. Figs. 1-2, Trichomyia nuda (Dyar): 1, styles, aedeagus and ventral bridge 2, 9th
tergite and cerci with the apodeme of the basistyles. Fig. 3, trichomyia sequoiae Quate: styles,
aedeagus and ventral bridge. Fig. 4, trichomyia californica n. sp.: styles, aedeagus and ventral
bridge. Fig. 5, trichomyia wirthi Quate: styles and aedeagus.

Trichomyia sequoiae Quate
(Fig. 3)

Material examined.—Holotype (3) Orick, Humboldt Co., California
3-VII-50 (L. W. Quate); allotype (%) same data, both specimens in CAS.
Paratype (J3) same data as holotype, in USNM.

Description.—For a general description and measurements of antenna,
palp and wing refer to Quate (1955, p. 120).

Genitalia.—Basistyles each with a ventral prolongation, which is ornated
by strong setae, bearing an apical knob (most of the knobbed setae of the
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holotype are broken, but they are visible in the paratype). Dorsally they are
fused and ventrally joined by a rather thin sternal bridge. Basistyles basally
with a small apodeme, distally near the articulation of the dististyles there
are two prolongations, which are parts of the basistyles. The lateral prolon-
gation slightly curved, the inner one strong with 4 or 5 setae. Dististyles
bent medially with rounded tips. All these parts surround and protect the
aedeagus, which is placed between them. Aedeagus consists of a basal
apodeme, and 2 lateral gonoducts lead into the basal part of the character-
istic vase-shaped seminal pump. The distal part of the seminal pump leads
into a thinwalled sack, bearing 6 flattened spines on each side, the tips of
the 2 stronger inner spines bent medially.

Trichomyia californica, new species
(Fig. 4)

Material examined.—Holotype (3) Mill Valley, Marin Co., California 26-
V-26 Mc Van Duzee (Diaphone VIII 51 LWQ), wrongly associated paratype
of Trichomyia sequoiae Quate. Holotype deposited in the CAS (CAS Ent.
Type No. 13527).

Description.—Vestitute similar to 7. sequoiae.

Head.—Eyes separated by a distance of 4 facet diameters. Scape larger
than pedicel, flagellar segments elongate pyriform, each bearing 2 ascoids,
which are twice as long as the segments. Palpus 3-segmented, first segment
with a group of sensory rods in a circular depression, the following segments
shorter than the first; ratio of segments 4-3-3. Thorax and abdomen without
characteristic features. Wing length 2.7 mm.

Genitalia.—Compared with T. sequoiae the ventral bridge is very strong.
Basistyle of the same shape as in T. sequoiae, also with knobbed setae.
There is only 1 appendage near the articulation of the dististyles, its shape
is quadrangular with a lateral prolongation. The dististyles are long and
slender and their tips are bent caudally. Gonoducts as in T. sequoiae, shape
of seminal pump different, and in particular, its walls are much stronger.
The thin distal sack is comparatively small and bears only 2 triangular plates
on each side.

Relations.—The new species is closely related to T. sequoiae Quate, but
differs from it by the shape of the ventral bridge, the styles and the seminal
pump. Furthermore, the thinwalled sack, which is much smaller in T. cal-
ifornica n. sp., bears only 2 spines on each side instead of 6 in T. sequoiae.
I assume the differences between these 2 species have been overlooked,
because the thinwalled sack and its spines, which are poorly sclerotized,
are nearly invisible. Another reason might be the small size of the genitalia.
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Trichomyia wirthi Quate
(Fig. 5)

Material examined.—Holotype (3) and allotype (?), both L. Worth Flo.
1-VIII-51 (light trap W. W. Wirth) (specimens in the USNM).

Description.—For a general description and the measurement refer to
Quate (1955, p. 119).

Genitalia.—Basistyle with a short apical prolongation ventrally, dististyle
slender, its tip slightly bent medially. Apodeme of the aedeagus flattened
horizontally with a hole in its base, which might represent the entrance of
the gonoduct, because in Trichomyia brasilensis Satchell, which is similar
in this respect, an annulated tube is attached to this perforation (the type
from the British Museum (Nat. Hist.) has been examined). The distal part
of the aedeagus consists only of 2 lateral lamellae surrounded by a thin
membranous sack.

Relations.—Concerning all known features of body, wing and genitalia,
it is my opinion that there are no close relations of T. wirthi to any species
of the now known Nearctic Trichomyiinae and to any other species of the
genus Trichomyia.

While the characteristics used to distinguish subgroups within Trichomyia
(Duckhouse 1965, 1972, 1978) clearly place T. nuda (Dyar) into the ‘‘group
A’ (4-segmented palpus, shape of the styles etc.), T. sequoiae Quate and
T. californica n. sp. fall into ‘‘group B’’ (3-segmented palpus, shape of the
basistyles, articulation of the dististyles etc.). T. wirthi Quate does not seem
to be a member of any of these groups, in view of the rather simple build
of the aedeagus and gonoducts.

Summary

The genitalia of the four known species of Nearctic Trichomyiinae, T.
nuda (Dyar), T. sequoiae Quate, T. californica n. sp. and T. wirthi Quate
are described and figured. The placement of these species into subgroups
of Trichomyia are briefly discussed.
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NEW GENERA AND A NEW SPECIES OF NEW WORLD
CLERIDAE (COLEOPTERA)!

WiLLiaM F. BARR
Department of Entomology, Univ. of Idaho, Moscow 83843

In preparing for the coverage of the Cleridae in the new Catalogue of
North American Coleoptera it has become apparent that a number of generic
name changes will be necessary before a satisfactory listing of the species
can be accomplished. In this paper, which deals with several groups of the
Enopliini, two new generic names are provided for two North American
species and a North American genus formerly in synonymy is resurrected.
Also, a new generic name is provided for some South American species,
which in turn will now allow for a more realistic arrangement of another
genus, several species of which occur in North America.

Boschella, new genus

Enopliini, Head subquadrate; eyes moderate in size, finely faceted,
broadly, rather deeply emarginate behind antennal insertion; antenna (Figs.
1 and 2) 11-segmented, segment 1 enlarged, slightly less than twice as long
as the subglobular segment 2, segments 3 and 4 somewhat elongate, seg-
ments 5-8 compact, subglobose, segments 9-11 forming a loose club,
segments 9 and 10 abruptly enlarged, subequal, elongate-triangular,
somewhat flattened, male with apical angle of inner margin slightly pro-
longed, acute, segment 11 elongate with apical half of inner margin slightly
emarginate; maxillary palpus with last segment subcylindrical (Fig. 3), labial
palpus with last segment elongate-triangular (Fig. 4). Pronotum (Fig. 5)
convex, coarsely punctate, disk broadly flattened, usually with a faint lon-
gitudinal ridge or tumescence on either side of middle; margins entire, lateral
and hind margins slightly ridged; lateral margin rather abruptly, broadly
expanded at middle; front and hind angles broadly rounded. Elytra elongate,
subcylindrical, covering abdomen; surface coarsely, densely punctate,
mostly serially arranged; epipleuron indistinct, narrow, extending to middle
of elytron. Anterior coxal cavities broadly open behind, proepimeron nar-
rowly triangular behind cavity, transversely extending to about outer hind
cavity. Legs rather slender; fore tibia not serrate along front margin or
apically toothed; tarsal segment 1 narrow, plantula distinct, segments 2 and
3 apically expanded with well developed, rounded plantula; pretarsal claws
rather large, with a slight basal lobe (Fig. 6).

Type of genus: Enoplium fasciatum LeConte.
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Figs. 1-16. Figs. 1-6, Boschella: 1, antenna of male; 2, antenna of female; 3, maxillary
palpus, last two segments; 4, labial palpus, last 2 segments; 5, outline of pronotum in dorsal
view; 6, pretarsal claws. Figs. 7-11, Exochonotus: 7, antenna; 8, maxillary palpus, last two
segments; 9, labial palpus, last two segments; 10, outline of pronotum in dorsal view; 11,
pretarsal claws. Figs. 12-16, Parapelonides nigrescens Schaeffer: 12, antenna; 13, maxillary
palpus, last two segments; 14, labial palpus, last two segments; 15, outline of pronotum in
dorsal view; 16, pretarsal claws.
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Boschella is erected to receive the Californian species currently listed in
Corporaal’s Catalogue of the Cleridae as Corinthiscus fasciatus (LeConte)
and its synonym C. trilobatus (VanDyke). However, the affinities of this
genus are not with Corinthiscus s.s., but rather with the Pelonium section
of that genus and with the genus described here as Exochonotus. Boschella
can be recognized by a combination of features which include the finely
faceted eyes, the non-lobed first and second segments of the antennal club,
the entire front margin of the fore tibia, the narrow and shortened elytral
epipleura and differently shaped last segment of the maxillary and labial
palpi.

This genus is dedicated to a friend and colleague, the late Robert van den
Bosch of the University of California who effectively carried the banner of
Biological Control with dedication and forthrightness during his productive
career.

Exochonotus, new genus

Enopliini, Head subquadrate; eyes moderate in size, coarsely faceted,
broadly, moderately emarginate behind antennal insertion; antenna (Fig. 7)
11-segmented, segment 1 enlarged, slightly more than twice as long as sub-
cylindrical segment 2, segments 3-8 filiform, segments 9-11 forming a loose
club, segments 9 and 10 moderately enlarged, subequal, elongate-triangular,
indistinctly flattened, segment 11 subovate to elongate in outline; maxillary
palpus and labial palpus with last segment triangular (Figs. 8 and 9), max-
illary palpus larger. Pronotum (Fig. 10) convex, coarsely punctate; disk
subflattened or irregularly contoured; margins entire, lateral and hind margin
slightly ridged; lateral margin angulately lobed at middle; front and hind
angles subrectangular. Elytra elongate, subcylindrical, covering abdomen;
surface coarsely, densely punctate, serially arranged; epipleuron distinct,
narrow, extending from base to near apices. Anterior coxal cavities open
behind, proepimeron narrowly triangular behind cavity, transversely ex-
tending to midpoint of cavity. Legs rather slender; fore tibia not serrate
along front margin or apically toothed; tarsal segment 1 narrow, plantula
distinct, segment 2 slightly wider, plantula distinct, segment 3 expanded,
ovate, with plantula rounded apically; pretarsal claws rather large, with a
slight basal tooth or a distinct basal lobe (Fig. 11).

Type of genus: Lebasiella varipennis Spinola.

In addition to the type species which is transferred from Cregya, Pelo-
nium tuberculatum Pic and P. lobaticolle Lesne are included in Exochon-
otus. They are transferred from Corinthiscus where they have been placed
in Corporaal’s Catalogue.

This genus which is restricted to South America shows similarities with
Boschella in antennal structure, general body form, the entire front margin



280 PAN-PACIFIC ENTOMOLOGIST

of the front tibia and in the serially arranged punctation of the elytra. They
differ in the form of the last segment of the maxillary and labial palpi, the
nature of the elytral epipleura and in the size of the facets of the eyes.
Exochonotus shows an intermediate condition with respect to the toothing
of the pretarsal claws. A slight toothed condition exists on some specimens
examined whereas the others have the claws basally lobed.

Pelonides Kuwert
Pelonides Kuwert, 1894, Ann. Ent. Soc. Belg. 38:8.

This North American genus has been incorrectly associated with the
South American genus Pyticara by several clerid workers over the years
and most recently was listed as a synonym of that genus in Corporaal’s
Catalogue of the Cleridae. After studying nearly all the type specimens of
the assigned specimens, I can only conclude that Pelonides must be re-
garded as a distinct genus and one that is not related to Pyticara. This is
indicated by the antennae which are 10-segmented and have the first two
segments of the club lobed in Pelonides and are 11 segmented and have the
segments of the club parallel-sided in Pyticara. Also, the pretarsal claws
are feebly lobed in Pelonides and basally toothed in Pyticara; the front tibia
has the anterior margin entire in Pelonides and serrate in Pyticara; and the
epipleura is weakly reflexed in Pelonides and strongly reflexed in Pyticara.

The following names, as listed in Corporaal’s Catalogue under Pyticara,
are recognized as belonging to Pelonides:

1. granulatipennis (Schaeffer)
2. humeralis (Horn)
militaris (Chevrolat)
perroudi (Pic)
3. quadripunctata (Say)
quadrinotata (Haldeman)
4. scabripennis (LeConte)
5. similis Knull

Parapelonides, new genus

Enopliini, Head subquadrate; eyes small, finely faceted, deeply emargin-
ate behind antennal insertion; antenna (Fig. 12) 10-segmented, segment 1
enlarged, twice as long as subglobular segment 2, segments 3—5 nearly fili-
form, segments 6 and 7 shorter and slightly thicker, segments 8—10 forming
a loose club, segments 8 and 9 abruptly enlarged, subequal, subflattened,
subtriangular, segment 10 slightly longer than segment 9, narrowly ovate;
maxillary and labial palpus with last segment subcylindrical (Figs. 13 and
14). Pronotum (Figs. 15 and 17) subovate in dorsal view, strongly convex;
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Fig. 17. P. beckeri Barr, pronotum and elytra.

margins entire, lateral and hind margins slightly ridged; lateral margin ar-
cuate to slightly lobed at middle; front and hind angles broadly rounded.
Elytra subovate, broadest behind middle, covering abdomen; coarsely punc-
tate; epipleuron distinct, rather narrow, broadest below humeri, gradually
narrowing to area of greatest elytral width near the apical fourth. Anterior
coxal cavities narrowly open behind, proepimeron narrowly triangular be-
hind cavity, transversely extending at least to midpoint of cavity. Legs
rather slender; fore tibia not serrate along front margin or apically toothed;
tarsal segment 1 narrowed, plantula inconspicuous, segments 2 and 3 api-
cally expanded with well developed rounded plantula; pretarsal claws small
with a slight basal lobe (Fig. 16).

Type of genus: Enoplium nigrescens Schaeffer.

Parapelonides is allied to Pelonides. The two genera are separated by the
first and second segments of the antennal club being slightly triangular in
Parapelonides and apically lobed in Pelonides, by the elytra being densely
punctate in Parapelonides and entirely or in part granulose in Pelonides
and by the pretarsal claws being conspicuously smaller in Parapelonides.

The genus is represented by two species, P. nigrescens from southern
Texas and adjacent Mexico which is transferred from Pyticara and the
following undescribed species.

Parapelonides beckeri, new species
(Fig. 17)

Female: Somewhat shining; yellow-orange, elytra with a pair of irregular
black markings at base and a pair of transverse, black discal spots in front
of middle, antennae and legs black except trochanters and basal half of
upper and lower surfaces of fore femora yellowish. Head rather densely,
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irregularly punctate, moderately clothed with short, suberect brown hairs;
front broadly subdepressed at middle. Pronotum densely punctate laterally,
less densely punctate medially, densely clothed with short, suberect brown
hairs; lateral margins somewhat lobed at middle. Elytra with punctations
serially arranged, rather coarse, deep, becoming obsolete at apical fourth,
rather densely clothed with erect and suberect, short tawny hairs and with
a few longer hairs at sides; lateral margins feebly bisinuate along apical
fourth; apices broadly rounded. Ventral surface impunctate, indistinctly
pubescent; metasternum strongly convex. Legs with femora impunctate,
tibiae densely, irregularly punctate. Length: 4 mm, width 1.8 mm.

Holotype, male (Canadian National Collection), from 12 mi west of Olan-
chito, Honduras, Jan. 1949, E. C. Becker.

Parapelonides beckeri, the second known species of the genus, is readily
separated from the other, P. nigrescens, by several features. Most obvious
with this new species the elytra have two pairs of dark spots rather than a
pair of broad dark vittae; the elytral punctations are serially arranged rather
than being irregularly and densely placed; the sides of the pronotum are
slightly lobed at the middle rather than being evenly arcuate; and the middle
and hind legs are mostly blackish rather than being distinctly bicolored.

This species is named after the collector of the type specimen, Dr. Edward
C. Becker, Curator of the Canadian National Collection, in acknowledgment
of the many favors he has extended me over the years.

Footnote

! Published with the approval of the Director of the Idaho Agricultural Experiment Station
as Research Paper No. 8061.
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LIFE HISTORY OF A FRUIT FLY, PROCECIDOCHARES SP.,
ON THE RAGWEED, AMBROSIA DUMOSA (GRAY)
PAYNE, IN SOUTHERN CALIFORNIA
(DIPTERA: TEPHRITIDAE)

J. SILVERMAN AND R. D. GOEDEN
Dept. of Entomology, Univ. of California, Riverside 92521

One of several species of gallicolous, stenophagous insects associated
with the native, perennial ragweed, Ambrosia dumosa, in southern Califor-
nia (Goeden and Ricker, 1976a), this tephritid first was identified for us as
Procecidochares stonei Blanc and Foote by F. L. Blanc (pers. commun.),
based on what was known of this group at that time. Subsequently, R. H.
Foote (pers. commun.) determined that it and a different species reared
from stem galls on A. eriocentra (Gray) Payne (Goeden and Ricker, 1976b)
are both undescribed Procecidochares. We herein describe the life history
of the tephritid on A. dumosa, which we call Procecidochares sp. in antic-
ipation that its taxonomy will be clarified elsewhere in the future. Little
information otherwise is available on the biologies of California Proceci-
dochares spp. (Foote and Blanc, 1963; Tauber and Tauber, 1968).

Host-plant and distribution.—Separate Procecidochares spp. gall con-
generic species of Compositae (Steyskal, 1974). Only 2 of the 9 species of
Ambrosia (subtribe Ambrosiinae) native to southern California host Pro-
cecidochares spp. (Goeden and Ricker, 1974a, 1974b, 1975, 1976a, 1976b,
1977¢). And yet, P. stonei reportedly has been reared from Viguirea laci-
nata Gray (Foote and Blanc, 1963) and Chrysothamnus viscidiflorus (Hook-
er) Nuttall (Tauber and Tauber, 1968), host-plants belonging to a different
subtribe (Verbesininae) and tribe (Astereae) of Compositae (Munz and
Keck, 1957), respectively. It is unlikely that these Compositae are galled by
a single species of tephritid, P. stonei.

Galls characteristic of Procecidochares sp. were observed on A. dumosa
at the following locations in southern California: Imperial Co.—Durmid,
Niland, Ocotillo; Los Angeles Co.—Llano; Riverside Co.—Desert Center,
Mecca, Palm Springs; San Bernardino Co.—Amboy, Apple Valley, Clarks
Pass, Twentynine Palms, Yucca Valley; San Diego Co.—Borrego Springs.

Biology.—Field data reported herein were obtained at a study site located
8 km northwest of Palm Springs, where a large population of this tephritid
had been detected by Goeden and Ricker (1976a). Laboratory and insectary
studies were conducted at Riverside. Insectary conditions were 27 = 1°C,
40-70% relative humidity, and a 12/12-hr (light/dark) photoperiod.
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Egg.—The egg is elongate-ellipsoidal, translucent white, and tapers at its
micropylar end to a pedicel. Mean (+S.D.) measurements of 31 eggs were:
egg body length, 0.38 = 0.06 mm; greatest width, 0.17 = 0.06 mm; and
pedicel length, 0.10 = 0.02 mm.

Eggs were inserted, cephalic pole first, between the unexpanded, young
leaves of axillary and terminal buds. Usually 1 (rarely 2) egg per bud was
found in field samples, but as many as 17 eggs were recovered from a single
axillary bud in insectary cagings. In the field, most oviposition occurred in
axillary buds located 3-20 cm from the apex of the current season’s branch
growth. The incubation period was 7-8 days.

Larva.—There are 3 larval instars. Twenty-two, 10, and 26 first through
third instars averaged 0.16 = 0.03 mm, 1.09 = 0.25 mm, and 3.17 = 0.50
mm in length, respectively; 0.10 = 0.01 mm, 0.46 = 0.06 mm, and 1.39 =
0.28 mm in greatest width, respectively. The cephalopharyngeal skeletons
of these 3 instars averaged 0.08 = 0.01 mm, 0.15 = 0.03 mm, and 0.27 +
0.05 mm in length and 0.04 + 0.01 mm, 0.10 + 0.01 mm, and 0.21 = 0.09
mm in greatest width, respectively.

The newly hatched larva tunneled directly into the bud and caused it to
swell laterally, while halting internode elongation. Thus, the young gall (Fig.
1a) consisted of a small, compact rosette of stunted, sessile leaves distinct
from ungalled buds and the senescent and dead, semi-persistent, grey-green
leaves of the terminal branches. Fifteen galls containing aestivating first
instars collected in mid-summer (early July) measured 2.5 = 0.46 mm ex-
ternally, 0.7 + 0.49 mm internally, and 0.59 + 0.19 mm in wall thickness.

Larval and gall development resumed concurrent with the vegetative host-
plant growth that followed periods of substantive, summer and winter rain-
fall. Dissections of 20 galls collected at the study site each day after torren-
tial rains fell on September 10, 1977, indicated that the second and third
stadia lasted only 3-6 days and 4-5 days, respectively, under field condi-
tions. Second and third instars fed actively by rasping the inner wall of the
expanding gall with their mouthhooks, thus excavating a round or ellipsoi-
dal, superficially smooth-surfaced, central cavity (Fig. 1b). This gall lumen
eventually reached 2-3 times the size of the third instar. The central cavities
of 15 fully developed galls measured 5.83 + 0.33 by 4.71 = 0.58 mm.The
mature larva used its mouthooks to dig an exit tunnel, 1.29 = 0.12 mm
wide (N = 15), leading from the lumen to the gall apex (Fig. Ib). Material
removed in constructing this exit tunnel apparently was ingested, as the gall
lumen remained free of debris. The exit tunnel was completed in 1-3 days.
The larva then returned to the central cavity, ceased feeding, and pupari-
ated.

Pupa.—Twenty puparia averaged 4.09 = 0.27 mm in length; 1.77 = 0.18
mm in greatest width. During pupariation, gall growth ceased, but the tissues
remained green and succulent. Under insectary conditions, adults emerged
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Fig. 1. Procecidochares sp. (a) young bud gall on Ambrosia dumosa, 4.4x, (b) mature gall
in cross section containing puparium and showing exit tunnel, 3.3%, (¢) old, empty, woody,
persistent galls, 0.4%, (d) mating adults, 8.7X.

8-10 days after pupariation began. Following adult emergence, the walls of
the empty galls hardened and darkened and the leaves thereon dried and
abscised. Old galls persisted as permanent woody swellings that festooned
the stems and branches of the repeatedly galled plants (Fig. 1c).
Adult.—Under both field and insectary conditions, males began their
emergence 1-2 days before the females and they predominated during the
early phase of the emergence period. Most emergence occurred during the
morning hours. Males also consistently outnumbered females in field col-
lections. The closest male:female capture ratio recorded was 2.1:1 for 160
adults aspirated in 1 hr during their peak field abundance in October, 1976.
Wind speeds greater than 24 kph (15 mph) (measured with a hand-held
Dwyer® wind meter at 1-m height) greatly curtailed adult activities and
rendered their collection difficult. During such windy periods, most flies
rested on sheltered branches inside the crowns of gall-bearing plants.
Mating was first observed on the fourth day after adult emergence began
in the field; however, in the insectary, newly emerged adults attempted
mating as soon as their exoskeletons became fully hardened and pigmented.
In nature, males contacted females atop terminal foliage and branches,
where the males waited with their bodies oriented horizontally. When a
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female approached, the male responded by crossing his wings repeatedly
with a scissors-like motion. This stimulus perceived, the female ceased lo-
comotion. The pair then faced each other and moved their wings scissors-
like in unison. After 5-10 sec, the male swiftly ran posteriorly along the
female’s dorsum, stopped, turned, and positioned himself, headfirst atop
the female (Fig. 1d). On occasion, a male flew over a female and mounted
her from behind. At this point, if the female was receptive and did not move
away, the male clasped her wing bases with his fore tarsi. His mid tarsi
clasped the sides of her abdomen at about the fourth segment. His hind tarsi
curved under her posterior abdominal segments and aided in uncoiling the
aedaegus. As the aedeagus was being uncoiled, the male grasped the ovi-
positor with his claspers. Upon coupling, the male rested hind tarsi on the
plant surface. During copulation, the female’s wings were spread and held
motionless at an angle of 45°, while the male’s wings usually remained
closed. Both sexes pumped their mouthparts continuously during copula-
tion. Adults in copula rarely separated if disturbed. The pair usually moved
away from an offending stimulus in tandem; however, they were never seen
flying while paired. In the insectary, copulation lasted an average of 45 min
(range: 28-71 min, N = 15). Mating was observed in the field in the early
morning, at mid-day, and in the late afternoon; in the insectary, throughout
the photophase.

Females first were observed ovipositing 3 days after they began to emerge
in the field; however, in the insectary, 16 or 20 (80%) isolated females laid
an average of 8 (range: 2-20) eggs 1 day after their emergence. Before
ovipositing in nature, the female repeatedly probed a leaf axil on the flush,
terminal branch growth with her ovipositor. The ovipositor usually was
withdrawn after the deposition of a single egg; however, egg deposition did
not always follow ovipositor insertion in accepted buds. After ovipositing,
the female always moved to the next, proximal axil. She thus worked her
way towards the base of the current branch growth, probing most nodes
encountered until she reached the more woody portion of the branch. She
then either walked back up the same branch and/or flew to another branch
to begin this behavioral sequence anew.

Oviposition was observed in the field throughout the day and only oc-
curred during the photophase in the insectary. Four days after their emer-
gence in the insectary, 20 females provided with water, honey, and bouquets
of freshly cut, terminal branches, deposited 90+% of their total egg pro-
duction. Their oviposition periods lasted 6 or 7 days, during which time
they produced an average total of 107 + 35 (range: 38—166) eggs. One female
laid 78 eggs during a 12-hr photoperiod. The average time required for 10
females to deposit an egg under field conditions was 3.5 = 0.5 min.

In the insectary, the mean longevity of 20 males was 7 + 1.4 (range: 5—
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9) days; for 20 females, 7 + 0.8 (range: 5-8) days. Capture records suggested
that adults also live about 1 week in nature.

Seasonal history.—This tephritid species normally is bivoltine in southern
California; however, univoltine reproduction, conceivably even biennial re-
production, may occur under certain conditions. This is because the re-
sumption of gall and larval development depends on and coincides with the
production of host-plant vegetative regrowth triggered by winter as well as
late-summer/early-fall rainfalls. Should only one or neither of these rainfall
periods locally produce enough moisture to stimulate and sustain host-plant
growth, then local reproduction by Procecidochares sp. is likewise cur-
tailed.

At our study site, first instars remained quiescent in galls for as long as
5 months, from mid-April to early September, 1976, during which time no
rainfall occurred and A. dumosa remained dormant. Ten days after a heavy
rainfall, most larvae had already reached the third instar in their rapidly
growing galls.

Natural enemies.—The following parasitic Hymenoptera were reared
from fully formed galls collected during 1970 and 1971 at various locations
in southern California: Chalcididae—Spilochalcis flavopicta (Cresson); Eu-
lophidae—Aprostocetus sp., Tetrastichus sp.; Eurytomidae—FEurytoma (2)
spp.; Platygasteridae—Platygaster sp.; Pteromalidae—Halticoptera stella
Girault, Pteromalus sp.; Torymidae—Microdontomerus anthonomus Craw-
ford, Torymus capillaceus capillaceus (Hiiber).

In addition, a jumping spider, Pellenes signatus (Banks) (Araneida: Sal-
ticidae), was observed feeding on adults at Palm Springs. Several full-sized,
newly formed galls were observed that had been chewed open and the con-
tents destroyed, apparently by rodents. Larvae of an undetermined species
of Lepidoptera also were found within the developing galls feeding on the
plant tissues and, occasionally, on the larvae of Procecidochares sp.

Interesting, though as yet unresearched, relationships were suggested by
the Apion sp. (Coleoptera: Curculionidae) adults reared from current sea-
son’s galls and the eggs of a large weevil (Ophyrastes sp.) found packed
inside an old, weathered gall at Palm Springs.
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ON TYPE SPECIMENS OF AMPHIZOA LECONTE
(COLEOPTERA: AMPHIZOIDAE)
DAvipD H. KAVANAUGH

Department of Entomology, California Academy of Sciences,
Golden Gate Park, San Francisco 94118

The most recent taxonomic treatment of members of the beetle family
Amphizoidae was Edwards’ (1951) worldwide revision. He recognized five
Amphizoa LeConte (1853:227) species—one Palaearctic and four Nearctic
species, one of which (Amphizoa carinata) he described as new. Since then,
a sixth species, Amphizoa kashmirensis Vazirani (1964:145), has been de-
scribed from India.

Because of more restrictive institutional lending policies than at present
and difficulty in visiting major museums across North America and in Eu-
rope, Edwards (personal communication) was unable to study type material
for most of the Amphizoa species. Consequently, his revision contains data
only for the type of A. carinata (Edwards, 1951:326). Further, reference to
the original descriptions of all nine nominal species (including three junior
synonyms) of Amphizoa indicates that lectotypes are needed for all but four
(i.e. A. carinata, A. planata, and A. striata Van Dyke and Dysmathes
sahlbergii Mannerheim) of these names.

The purpose of this report is (1) to provide data (including lectotype des-
ignations) for type specimens of Amphizoa nominal species which have
been located to date and (2) to solicit help in locating the remaining type
specimens and/or series. Publication of these data is also prerequisite for
their inclusion in the forthcoming fascicle on Amphizoidae (Kavanaugh,
manuscript in preparation) in ‘‘A Catalog of the Coleoptera of America
North of Mexico’” (J. M. Kingsolver, editor in chief).

Type Specimens of Amphizoa Nominal Species

Amphizoa carinata Edwards (1951:326). HOLOTYPE, a male, in California
Academy of Sciences, San Francisco [CAS], labelled: ‘‘Monkhaven Col.
VI-21-35"’/*‘On Conejos River’’/**Van Dyke Collection’’/[blank card with
left hindwing mounted]/‘‘Holotype Amphizoa carinata Edwards’’ [red-
tipped label]/*‘California Academy of Sciences Type No. 8130.”" Allotype
also in CAS.

Amphizoa davidis Lucas (1882:157) [=A. davidi Lucas, emended by Wu
(1933:335)]. Location of type specimen unknown.
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Edwards, Vazirani (personal communication), and I have been unable to
locate a specimen of this species in any of the major museums in North
America or in Europe or Asia. It is therefore not possible to determine at
present if, in fact, this taxon is actually related to the Nearctic Amphizoidae.
Because Lucas’ original description gives no clue to the number of speci-
mens he examined, and in the event that a type specimen or series is even-
tually relocated, a lectotype should be designated.

Amphizoa insolens LeConte (1853:228). LECTOTYPE (here designated), a
male, in Museum of Comparative Zoology, Cambridge, Massachusetts
[MCZ], labelled: [gold disk]/*‘Type 5969’ [red label]/* Amphizoa insolens
Lec.”’/*'Lectotype Amphizoa insolens LeConte designated by D. H. Ka-
vanaugh 1979’ [red label]. One paralectotype female also in MCZ.

LeConte’s original series apparently included five specimens (LeConte,
1853:228). However, only two specimens likely to have been part of that
series have been located at MCZ (A. F. Newton, personal communication).

Amphizoa josephi Matthews (1872:119) [=A. insolens LeConte]. LECTO-
TYPE (here designated), a male, in British Museum (Natural History),
London [BMNH], labelled: ‘“Type’’ [red-trimmed disk]/‘‘Matthews coll.
1904-120.”’/* Amphizoa josephi’’ [horizontal inked line traversing the
label] ‘‘Vancouvers-I-”’ [yellow label]/*‘Amphizoa josephi, Matthews.
Type mihi, D.S.”’/*‘Lectotype Amphizoa josephi Matthews designated by
D. H. Kavanaugh 1979’ [red label].

Although the type series presently consists of a single specimen, a lec-
totype is here designated because Matthews’ original description gives no
indication of the number of specimens he studied.

Amphizoa kashmirensis Vazirani (1964:145). HOLOTYPE, a male, in Zoo-
logical Survey of India Collection, Calcutta.

I have not yet studied the type specimen [see Vazirani (1964:145) for
specimen data], nor have I seen other specimens referable to this species.
Therefore, I am not yet certain that this species belongs in genus Amphizoa
or even in Amphizoidae.

Amphizoa lecontei Matthews (1872:121). LECTOTYPE (here designated),
a male, in BMNH, labelled: ‘‘Matthews coll. 1904-120.”’/*‘ Amphizoa le-
contei’’ [horizontal inked line traversing the label] ‘“Vancouvers-1.”” [yel-
low label]/*‘Lectotype Amphizoa lecontei Matthews designated by D. H.
Kavanaugh 1979’ [red label].
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A lectotype is here designated for the same reason as for A. josephi
above.

Amphizoa planata Van Dyke (1927a:98) [=A. lecontei Matthews]. HOLO-
TYPE, a female, in CAS, labelled: ‘‘Beaver Cr. Alta’’ [date illegible] ‘‘F.
S. Carr’/**Van Dyke Collection’’/*‘Holotype Amphizoa planata Van
Dyke’’ [red-tipped label]/‘‘=Amphizoa lecontei Matth.”’/*‘California
Academy of Sciences Type No. 2453.”

Amphizoa striata Van Dyke (1927b:197). HOLOTYPE, a male, in CAS,
labelled: ‘‘Northbend King Co. Wsh. VII-11-1920’’/“Coll. by E. C. Van
Dyke’’/*“Van Dyke Collection’’/‘‘Holotype Amphizoa striata Van Dyke”’
[red-trimmed label]/*‘California Academy of Sciences Type No. 2463.”

Dysmathes sahlbergii Mannerheim (1853:265) [=A. insolens LeConte].

Originally described as a genus in family Tenebrionidae. Location of type
specimen unknown.

According to his original description, Mannerheim studied only one spec-
imen of D. sahlbergii which, therefore, is the holotype. However, no spec-
imen identified as belonging to this taxon has yet been found in the Man-
nerheim Collection at Universitetets Zoologiska Museum Entomologiska

Avdelningen, Helsingfors [UZMH] (H. Silfverberg, personal communica-
tion).
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SCIENTIFIC NOTE

SWARMING OF LEUCORRHINIA HUDSONICA (SELYS)
(ODONATA: LIBELLULIDAE)

On 10 July, 1978 at about 1300 hr, immediately after a thunderstorm, we
saw what we believe was an unusual swarm of Leucorrhinia hudsonica
(Selys). This swarm occurred on a partially shaded dirt road (Grassy Lake
Rd.) which runs west from Hwy 89 between Yellowstone and Grand Teton
National Parks. At about 5-6 km from the intersection, the road approaches
the south edge of a large marsh, and there several hundred Leucorrhinia
were flying up and down in such a way that the space above the road seemed
to be undulating, although the individual dragonflies were not in synchrony.
Of those collected, none were teneral, and most were males. However,
several mating pairs were observed. Occasionally an individual dragonfly
would land briefly on the road, or on top of our car, or in one of the lodge-
pole pines beside the road, but most remained in the air. Nc¢ other odonate
species were seen and there were no swarms of midges or other small insects
over the road. The swarm extended along the road for about 200 m, and up
to a height of 3—4 m.

On 10-11 July 1979, we returned to this site, but did not observe a swarm
such as we had seen the year before, perhaps because the season was ear-
lier. However, we did observe, between 1800 and 1900 hr, feeding flights
along the edge of the marsh near the road. Leucorrhinia, as well as other
species of different genera, were feeding on midges, as has been described
by Corbet (1962, Biology of Dragonflies, pp. 151-154) and others.

Mary Alice Evans and Howard E. Evans, Department of Zoology and
Entomology, Colorado State University, Fort Collins 80523.
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A NEW PSEUDEVOPLITUS RUCKES FROM GUATEMALA
WITH A KEY TO THE SPECIES
(HEMIPTERA: PENTATOMIDAE)!

DoNALD B. THoMAS, JR.
University of Missouri—Columbia 65211

A recent trip to Guatemala resulted in the collection of 5 specimens of an
undescribed pentatomid assignable to the genus Pseudevoplitus Ruckes,
1958. Pseudevoplitus superficially resembles Evoplitus Amyot & Serville,
1843, but differs by having the tip of the scutellum entire versus emarginate,
and in having a shorter ostiolar sulcus. Additional characters for diagnosing
this genus are given by Ruckes (1958) but include most importantly the
structure of the thoracic and abdominal sterna. In Pseudevoplitus the me-
sosternal carina is very prominent, broadly contiguous with the metaster-
num posteriorly and compressed into a crest reaching between the procoxae
anteriorly. The metasternum is elevated and notched behind to receive the
anteriorly directed spine of the third abdominal segment. The abdominal
venter is obtusely, longitudinally keeled mesially.

Pseudevoplitus now contains 3 species: the genotype P. paradoxus
Ruckes, 1958, found in Peru, P. longicornis Ruckes, 1959, which occurs in
Panama and Costa Rica, and the new species described below. These 3
species can be separated by the key provided below following the descrip-
tion of the new species, and by features of the male genitalia figured by
Ruckes (1958, 1959) and accompanying this description.

Pseudevoplitus casei, new species
(Figs. 1-4)

Ovate; dorso-ventrally compressed. Overall color brownish-gray, mottled
with dark patches of pigment on prothorax, scutellum and corium; matte
dorsally, semi-glossy ventrally. Dorsum and thoracic venter with dense,
black to dark brown punctations. Abdominal venter with shallower, less
dense, castaneous punctations. Head, measured from base of ocelli to tip
of tylus, longer than intraocular width (ratio 9:7). Anteocular margins
strongly sinuate, weakly reflexed and thinly margined with castaneous pig-
ment. Tylus slightly elevated above the plane of the disc; tips of jugae
convergent and contiguous; disc evenly, castaneously punctate. Ocelli light
red; eyes reddish-brown, somewhat protuberant. Antennae long, total
length more than 80% of the total body length; segment I exceeding apex
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0.5 mm

0.2 mmw,

Figs. 1-4. Pseudevoplitus casei Thomas n. sp.: Fig. 1, dorsal aspect; Fig. 2, caudal view
of male genital capsule; Fig. 3, ental view of right paramere; Fig. 4, lateral view of aedeagus.
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of head; segmental ratios 9:23:23:29:23, i.e. segment I shortest, IV longest,
II, III and V subequal; segments infuscated except for short distance at
base and apex of segments II through V pale. Rostrum of moderate length,
nearly or just attaining base of abdominal setment III in repose; rostral
segment II arcuate in lateral view in apposition to mesosternal crest. Buc-
culae evanescent posteriorly. Thorax convex dorsally; more than twice as
wide across the humeri than long mesially; anterolateral margins straight
and distinctly reflexed, the reflexion terminating abruptly at humeri; pos-
terior margin of pronotum mildly concave. Pronotal punctations densest on
either side just posterior to cicatrices. Scutellum longer mesially than wide
basally (ratio 10:8); apical half feebly concave; tip bluntly acuminate, mar-
gined with black; basal angles subfoveolate, black. Apex of corium sinuate,
lateral margin reflexed anteriorly; surface with punctations coalescing form-
ing blotches on disc of corium and apical portions of embolium. Membrane
darkly infuscated basally becoming hyaline apically except veins which are
distinguished in the middle portion of their length as brown streaks. Con-
nexivum broadly exposed; alternately blotched at the angles, maculated
thickly between blotches. Prosternum with obtuse, broadly V-shaped cari-
na, the notch of the V hidden by the mesosternal crest, the arms of the V
paralleling the propleural border and reaching behind eyes. Mesosternum
and metasternum as characteristic of the genus: mesosternum either side of
carina sparsely to moderately hirsute. Metasternal scent gland canal mod-
erately wide, elevated from pleural surface, curving anteriorad, reaching %4
distance from orifice to pleural margin. Evaporative surface matte, fuscous,
mottled with black. Femora maculate; tibia with alternate, castaneous
blotches; superior surface narrowly but distinctly sulcate. Abdominal venter
bearing anteriorly directed, spinose tubercle on segment III (2nd visible),
the tubercle continued posteriorly as a longitudinal, obtuse, mesial keel
ornamented with a dark brown, mesial vitta. Ventral abdominal surface
semi-glossy, maculate, each maculation bearing a short seta. Spiracles with
thin, piceous ring. Connexival apices and lateral abdominal margin just pos-
terior to apices blotched with black. Male pygophore (Fig. 2) broadly open
dorso-posteriorly. Posterior border nearly obsolescent mesially (prominent,
entire in P. longicornis); inferior margin armed by a pair of broad, blunt
cusps, forming a mesial cleft between them, this cleft subtended ectally by
a shallow, mesial concavity; much smaller than the mesial concavity of P.
longicornis. Head of parameres terete, elongate, black, the tips bluntly acu-
minate (Fig. 3). Phallotheca of aedeagus bearing a prominent, elongate,
mesial horn (Fig. 4). Female 2nd gonocoxites large, quadrate, contiguous
mesially, the surface strigose basally, granulate apically. Holotype: Male,
11.5 mm long, 6.7 mm wide across the humeri. Guatemala, Jutiapa Province,
Canon de Monjoy; 27 July 1979. E. P. Case and D. B. Thomas, collectors.
Deposited in the United States National Museum.
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Allotype.—Female, 12.6 mm long, 7.3 mm wide across humeri. Same
locality, date and collectors as holotype. Deposited in United States Na-
tional Museum.

Paratypes.—Males (3). All same locality, date and collectors as holotype.
Deposited in the author’s collection.

Derivation of epithet.—Named for botanist, companion and co-collector
of the type series, Elizabeth P. Case of the University of Missouri—-Colum-
bia.

Comments.—Pseudevoplitus casei is clearly closely allied to P. longi-
cornis from Costa Rica, as evidenced by the overall morphology, but es-
pecially by the form of the genitalia. The principal differences between these
2 species being the relative size of the submedial cusps on the inner margin
of the pygophore and its subtendant concavity. The new species is more
distantly related to the genotype P. paradoxus from Peru, particularly with
respect to the form of the male pygophore and proctiger. While this differ-
ence might support a subgeneric distinction for P. casei and P. longicornis,
a nominal separation would seem unnecessary since the genus contains only
3 species. In their major morphological features, in particular the form of
the ventral armature, the 3 species are in conformity.

Key to the Species of Pseudevoplitus Ruckes

1. Pronotal humeri produced, cornute. Peru ......... paradoxus Ruckes
Pronotal humeri not produced, entire. Central America........... 2
2. Rostrum long, attaining abdominal segment V in repose ..........
........................................... longicornis Ruckes
Rostrum shorter, not exceeding abdominal segment III in repose ..
.................................................. casei, n. sp.
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A REVIEW OF THE GENUS THRINCOPYGE LECONTE
(COLEOPTERA: BUPRESTIDAE)!

G. H. NELsSoN?

College of Osteopathic Medicine of the Pacific, Pomona, California

The genus Thrincopyge has 3 known species and belongs to the mono-
generic tribe Thrincopygini. The last treatment was by Kerremans (1907).
Since that work is not readily available and more information has become
available, a review of the genus is in order. Only the more important cita-
tions are listed under the genus and species. The type locality for each
species is given as it appears in the original publication, and any additional
information is placed in brackets.

Unless otherwise indicated, specimens are in the collector’s collection.
Abbreviations for collections [brackets] are as published in Arnett and Sam-
uelson (1969). The following were not included in that work: W. F. Barr
collection = WFBC; British Museum (Natural History) = BMNH; Narodni
Museum, Prague = NMPC; and D. S. Verity collection = DSVC. My name
is abbreviated GHN.

Biology

The larvae of Thrincopyge work in the dead flower stalks of Dasylirion
spp., Fig. 1, and Nolina spp. [T. ambiens (LeC.)] (Agavaceae), and adults
of all 3 species have been collected on Dasylirion spp. Larvae mine the
interior of stalks and pupate there. Adults emerge from March to September
and can generally be found at the bases of the leaves, where they usually
sit facing upward. It is helpful to have long forceps to collect the adults if
they are on Dasylirion spp., which have hooks along the margins of the
leaves. Suspicions that adults feed on the leaves of the host plants were
confirmed when D. S. Verity collected live adults of T. ambiens and T.
alacris LeConte from Arizona and New Mexico and kept them alive for 2
weeks. During that time he reported (in litt.) that they fed voraciously on
young leaves of Dasylirion sp. and Nolina sp. They made notches along the
margins, sometimes cutting completely through the leaf, causing the distal
part to drop. Efforts were unsuccessful to get oviposition in the basal flower
stalk of a Dasylirion sp. that had recently bloomed. Frank Parker reported
(in litt.) that he has observed T. ambiens feeding on the edges of leaves and
inside the center leaf bundle of Nolina sp. in Arizona, including in winter.
This indicates the adults might live more than 1 season.
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Geographical Distribution

This genus occurs in the southwestern United States and northern Mex-
ico. T. ambiens and T. alacris are known from Arizona, New Mexico,
Texas, and northern Mexico, with alacris extending south to Puebla. Thrin-
copyge marginata Waterhouse is recorded from Durango and Jalisco.

Family Buprestidae
Subfamily Thrincopyginae
Tribe Thrincopygini

Tribe Thrincopygini LeConte, 1861:154; LeConte & Horn, 1883:198; Kerre-
mans, 1902:44; 1907:595.

Distinctive features of the monogeneric tribe Thrincopygini include: body
elongate, depressed; poriferous area of antennal segments on inner surface
and inferior margin toward apex; mesosternum emarginate but not divided;
metacoxae dilated medially; last visible abdominal sternite with deep sulcus
around margin of apical half; tarsal claws simple.

Genus Thrincopyge LeConte

Thrincopyge LeConte, 1858:17; 1860:219; 1861:154; LeConte & Horn,
1883:198; Horn, 1885:146; Kerremans, 1900:307; 1902:44; 1907:595,
Burke, 1917a:6; Chamberlin, 1926:240; Arnett, 1960:483.

Body elongate, parallel-sided, depressed above, convex below.

Head convex; foveae for antennal insertion small and widely separated;
clypeus shallowly arcuately emarginate; mentum corneous; antennae with
segment 1 clavate, twice as long as 2, segment 3 one-half longer than 2,
segments 4 to 11 subequal in length to 2, serrate from 5 and with poriferous
area on internal surface and inferior margin toward apex of each segment;
eyes small, oval.

Pronotum wider than long; disk convex, depressed in midline toward
base; sulcus along lateral margin basally; scutellum small, distinct.

Elytra with disk moderately flattened, with rows of punctures; lateral
margins sulcate; apex serrate-truncate.

Prosternum broad, with anterior margin feebly arcuately emarginate, lat-
eral sutures oblique; prosternal process with fine sulcus along lateral margin,
apex obtusely rounded, enclosed by mesosternum; mesosternum emargin-
ate, not divided; meso-metasternal suture entire and straight; metacoxae
dilated medially, with anterior margin sinuate, posterior margin oblique;
tibiae straight, unarmed; protibia with brush of setae on inner margin at
apex, Fig. 9; metatibia with similar brush along outer border, Fig. 10; tarsi
broad, segments subequal in length, claws small, simple.
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Abdomen convex, not sulcate; sternite 1 distinctly longer than either ster-
nites 2, 3, or 4; sternite 5 narrowly rounded or slightly truncate at apex in
female, Fig. 7, or broadly rounded to truncately rounded in male, Fig. 8,
both with distinct sulcus around inside of apical half, producing deflexed
margin.

Type species.—Buprestis ambiens LeConte, designated by Chamberlin,
1926:240.

Comparisons.—Thrincopyge is the only genus in the subfamily Thrinco-
pyginae and has no known close relatives. Chalcophorinae and Buprestinae,
which also have the metacoxae dilated medially are nearest, but Thrinco-
pyge differs from genera in those subfamilies in the following features: body
elongate depressed; mesosternum emarginate, not divided; last visible ab-
dominal sternite with deep sulcus around margin of apical half. Features
mentioned as distinctive under the tribe Thrincopygini also serve to distin-
guish the genus.

Immature Stages

Larva.—Records of the immature stages of this genus were based on
larval studies of T. ambiens by Burke (1917a:6, Pl. 4, Fig. 3) as follows:
first thoracic segment distinctly larger and broader than segment 2; dorsal
and ventral plates of segment 1 rather small, oval, without distinct chitinous
rugosities and marked by distinct brownish median sulcus which is enlarged
in front and forked behind; median subdorsal areas of thoracic segments 2
and 3 with pair of brown spots; last abdominal segment narrowed and bi-
lobed, without chitinous fork at apex.

Three larvae of what are possibly T. alacris were collected in Texas, Val
Verde Co., near Sanderson, 2 July 1972, R. L. Westcott, in Dasylirion sp.
They are similar to the above description but lack the brown spots on tho-
racic segments 2 and 3.

Adults

In the following specific descriptions, the generic characteristics already
mentioned will usually not be repeated. The species are more strikingly
different in their color patterns than they are in external structure and these
color differences usually readily distinguish them. The male genitalia are
distinctive in the 3 species.

Key to the Species of Thrincopyge

1. Pronotum with yellow markings, at least along lateral margins .... 2
Pronotum immaculate, occasionally with red-orange along lateral
MNATGIIS v vt ettt e e e et e et et e e e e 3
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Figs. 1-2. Fig. 1, plant of Dasylirion wheeleri Watson showing the workings of Thrincopyge
ambiens (LeConte) in the flower stalk. Photo taken by H. F. Howden, near Portal, Arizona.
Fig. 2, adult T. alacris LeConte, showing variations in color pattern.
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2. Yellow markings usually as spots on elytra and usually along lateral,
anterior, and/or posterior margins of pronotum; punctures of
pronotum and elytra small and sparse, Fig. 2; male genitalia, Fig.

Ll e 1. alacris LeConte
Yellow markings confined to lateral margin of pronotum and elytra;
punctures of pronotum and elytra larger and denser, Fig. 4; male

genitalia, Fig. 12 .............. 2. ambiens (LeConte), typical form
3. Elytra immaculate, Fig. 5 ... 2. ambiens (LeConte), immaculate form
Elytra margined with red-orange, Fig. 6 ... 3. marginata Waterhouse

1. Thrincopyge alacris LeConte
(Figs. 2, 11)

Thrincopyge alacris LeConte, 1858:17; 1860:219, P1. 11, Fig. 2; Waterhouse,
1882:19; Kerremans, 1900:308; 1907:598; Good, 1925:272, Figs. 32, 33
(wing venation).

Thrincopyge alacris var. strandi Obenberger, 1936:104 (NEW SYNONYM).

Diagnosis.—Blue or greenish blue above and below with yellow markings
as follows: on pronotum along lateral margins, usually along anterior margin
and as midline spot along basal margin; on elytra as transverse spots at
basal fourth, as transverse spot at middle and as elongate spot in apical
third, variably reduced; ventrally on metacoxae and sometimes on first and
second abdominal sternites; punctures of pronotum and elytra fine and
sparse; elytral striae not evident.

Male.—Head glabrous, front coarsely punctate and rugose, punctures
more sparse toward vertex.

Pronotum with anterior margin straight; posterior margin bisinuate; lateral
margins parallel at base then arcuately expanding to widest at middle and
converging to narrowest at anterior angles; disk glabrous, convex, surface
finely chagreened with fine sparse punctures; shallow sulcus along basal
margin and posterior three-fourths of lateral margins. Scutellum cordate.

Elytra sinuately parallel on anterior two-thirds, then converging to apices;
disk glabrous, flattened, with rows of fine punctures not deeply impressed,
and sulcate along lateral margins.

Ventrally: thoracic sternites moderately densely punctate laterally, sparse
medially; prosternal process convex with fine lateral sulcus evident, surface
with few elongate punctures; meso- and metasterna flattened in midline;
abdominal sternites convex; punctures very fine and sparse toward middle,
larger and more dense laterally; fifth sternite with apex broadly rounded,
with deep sulcus around apical half producing deflexed margin; femora mod-
erately robust, sparsely punctate; tibiae more coarsely punctate; protibia
with dense brush of setae on inner margin at apex; metatibia with similar
brush along outer border.
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Male genitalia, Fig. 11.

Length 21.5 mm; width 6.7 mm.

Redescribed from a male homotype from Arizona, Gila Co., near Globe,
Sixshooter Canyon, 18 August 1961, GHN, on Dasylirion wheeleri Watson.

Female.—Differs from male in having last visible abdominal sternite more
elongate and more narrowly rounded at apex.

Variation.—The males vary in size from 16.5 to 22.0 mm long and from
5.2 to 7.2 mm wide; the females from 16.5 to 22.5 mm long and from 5.5 to
7.2 mm wide. This species exhibits a highly variable color pattern ranging
from predominantly blue with yellow only along lateral margins of pronotum
with no elytral spots to the common pattern of large yellow spots, or pre-
dominantly yellow (Fig. 2). The variety strandi was based on a specimen
in which the yellow color predominates. Of the 10 specimens in the LeConte
collection [MCZC] 9 have the background color purplish black, probably
resulting from discoloration. Those seen from Coahuila, Mexico are more
greenish than blue.

Type locality.—Of alacris, ‘‘Arizona,”’ lectotype female [MCZC, Le-
Conte collection]; of strandi, ‘‘Texas,”” type [NMPC].

When LeConte described alacris he mentioned 1 specimen from Arizona
and numerous specimens from New Mexico. There are 10 specimens in his
collection and 9 of these are marked with dark green disks, indicating New
Mexico. One female labelled as follows: silver disk [indicating Arizona]/red
label with “‘“Type 2713”’/white label with handwritten ‘‘Thrincopyge alacris
Lec.,”’ is here designated as the lectotype. The others, numbered 2 through
10 (including 5 males and 4 females) are labelled as paralectotypes.

Geographical distribution.—UNITED STATES: Arizona, New Mexico,
and Texas. MEXICO: Chihuahua, Coahuila, Durango, Guanajuato, Jalisco,
Puebla, and Zacatecas. New state record: San Luis Potosi, Matehuala, 23
September 1976, J. A. Chemsak, A. & M. Michelbacher [CISC].

Hosts.—Recorded from flower stalks of Dasylirion wheeleri Watson
(Chamberlin, 1926); also, Texas, Big Bend Nat. Park, May 1959, H. F.
Howden, E. C. Becker, working in flower stalks of Dasylirion leiophyllum
Englemann (New host record). Adults have been taken from 5 March to 12
August.

Comparisons.—The usual color pattern for alacris, deep blue with yellow
spots, is distinctive. The other species are more greenish and any dorsal
markings are confined to the lateral margins. Occasional specimens have
the yellow markings reduced, but the punctures of the pronotum and elytra
are smaller and on the pronotum sparser in alacris than in the other 2
species.

A few specimens have been taken among mixed populations of alacris
and ambiens that are possibly hybrids of the 2 species with the general
facies of alacris but with the yellow markings more confined to the lateral
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Figs. 3-6. Fig. 3, three adults of possible hybrids between Thrincopyge alacris LeC. and
T. ambiens (LeC.). Fig. 4, adult T. ambiens (LeC.), typical color pattern, male left, female
right. Fig. 5, adult T. ambiens (LeC.), immaculate form, male left, female right. Fig. 6, adult
T. marginata Waterhouse, male left, female right.
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parts of the pronotum and elytra and with the dorsal sculpture being inter-
mediate, Fig. 3. In 2 males available, the genitalia are similar to alacris in
one specimen and to ambiens in the other. Records of possible hybrids are
as follows: Arizona: Base of Pinal Mts., 3 & 12 June 1958, D. K. Duncan
[UAIC]; Pinal Mts., Sixshooter Canyon, near Globe, 7 June 1958, Fig. 2
(left), 5 August 1959, D. S. Verity, on Dasylirion wheeleri Watson [DSVC
& GHNC]. New Mexico, Lincoln Co., 9.7 km NW Carrizozo, 24 August
1970, D. S. Verity, on Dasylirion sp. Texas: Presidio Co., 16.1 km N Shaf-
ter, 26 August 1971, D. E. Foster [WFBC]; El Paso Co., NW Franklin Mts.,
elev. 1371 m, Tom Mays Park, 26 September 1975, A. R. Valdez, on Das-
ylirion sp., Fig. 3 (middle) [GHNC]. MEXICO, Coahuila, 29.7 km S Saltillo,
26 July 1975, T. W. Taylor, on Dasylirion sp., Fig. 3 (right) [GHNC].

D. S. Verity stated (in litt.) that while he found both alacris and marginata
in the same plants south of Durango, he found no specimens that might be
considered hybrids.

2. Thrincopyge ambiens (LeConte)
(Figs. 4, 5, 7-10, 12)

Buprestis ambiens LeConte, 1854:83.

Thrincopyge ambiens LeConte, 1860:219; Kerremans, 1900:308; 1907:599;
Burke, 1917a:Pl. 4, Fig. 3 (larva); 1917b:329.

Thrincopyge laetifica Horn, 1885:146; Kerremans, 1900:309; 1907:601 (NEW
SYNONYM).

Diagnosis.—Relatively slender; green with cupreous tints above and be-
low, with lateral margins of pronotum and elytra narrowly yellow to im-
maculate; punctures of pronotum and elytra moderately coarse; elytral
striae evident, Figs. 4, 5.

Male.—Head glabrous, densely punctate with moderately coarse punc-
tures; front weakly rugose.

Pronotum with anterior margin straight; posterior margin bisinuate; lateral
margins obliquely expanding from base to widest at middle, then arcuately
converging to narrowest at anterior angles; disk convex, with faint median
sulcus at base, a stronger sulcus along basal margin and posterior three-
fourths of lateral margins; discal punctures moderately coarse, more dense
laterally. Scutellum small, rounded.

Elytra sinuately parallel on anterior three-fourths, then converging to api-
ces, lateral margin f